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JffiJBSttiJS-CbdbO, Z&WcD^ffr TARTIFICIAL CHROMOSOMES, USES THEREOF AND M 
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-»^tBipT-fe <9 . &m&f?mm 08/629822 a$«g£tHKi-c t> *> 
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5 2 7 1 ^[cm&'T Z> b<D-C£> <0 , ^ISOTTfcHfifiO 8/3 7 5 2 71 -J^te 1 9 

93^6^230 mm<n%m%f&tiu& 08/080097 ^commmmx*^ n , 

SStHJffiH 1 9 9 2^-6^30 fflfli<WKS*Wffll§i 07/892487 ^CO^m 
9 , EfctHSil* 1 990^5^190 U3«*0*S*3fWtUi85 07/521073 
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fF^ixSflfiffl*"?, ^H^frfflSaO 8/734344 08/69519 
1 0 8/6 8 2 0 8 0^ 08/629 



8 2 2^-, 0 8/3 7 5 2 7 1 f, 0 8/0 8 0 0 9 7^-, 0 7/8 9 2 4 8 7 
^J:t50 7/5 2 1 0 7 3^rt£t>mzykmft&5 2 8 8 6 2 5 ^(O-^tu-efxcD 

— , ^^^/U^i*.^A^^J:t>^SI(^^A^^[^^^ttri^ (0»J;LI*, Milani 
et al . (1993) Trends Biotech. 1 1 : 162-166#HB) 0 Ufctf* X £ & 



Am [iHSTO £<T**J1 0*v&m [kB] ^tf<Z50JR5*Sfo5fc 
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I^iltl/^ (0»Jx.li, Mul 1 i gan (1993) Sci ence 260 : 926-932#f%) D 



fr&frM x& £ ?K *> a v Mi«Bffi**H W*a^ii^ffl -efesrt a^Jx* *> 6 1 # 

«i(fti--«#-C*>f9 ;-<^-l3A£^ (Mbit) ffiA^^S^Aix', ^co^A 

e^-ffess *rtt -eft < * # < oiae^^^wiiisr t a £ tz n-x t 1 



-16- 



. ^<od*M38SnT^So 0»Jx.tf, *@*SIT5 2 8 8 6 2 5 -^(Ctt, Al^fe 
tt\ 2 0-3 0^ ^fiST&5 S ^M^tMI«^T 



^-r ^ mzzmm-r & r t & 6 0 

«?Lib^AXftfe«: [MAC] «i$tl6o MAC^iW^djj^^^f 
T*fc5 0 2®fgC9AXStefefMS|l{fc 
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£tt£ 0 lWEl*, icio^t S AT A C tM5 t wt- (MSiAI^fe 

\?—ft¥<D i fife L< (ittSkOiB^Sr^tf^^^ [Mb] £odn 



*M [CF ; ^2 5 0 k b] >fj .ADN AflMs^ 2 V«igWfc ig 

tg^^HilPSifSSSaR [CFTR] <D q DNA, *3J;lflnH I Vg a g !) iKf 
(ribozyme) i&^/jr «5f COtftH I V U xtflf Acoi&fc^co^ CO J: 0 ftfflfc 
^-*AXSfefe*(Cfil^*Ai-5fci60^<^^-4>®W^HS. 
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^Hfcjft-t ^ J: o /j:DNA^tfp TEMPUDfeitJfpHASPUD 

&&%:¥fmtt)\zm&) t«t h ttHlD N Ag^i|£^fr pTEMPUD C038Wfc"C 
fc6o ^* LV^WSa^iJi^tt, liDNA^WtLt, rDNA^«M 
<0rDNAS«lC*ft^tf*ai«5y^y-ARNA ( r R N A) ifi(g^BQ3?"J ( 
^jHWCSJ^Tf* r DN Ai;^-t£) fcifj&S&a. ^^rDNA^ 



M/i^i^r S=Skfefa£?c~!8&i§W (formerly dicentric) &&^<t$: 
k\^X{£m-tZ>Z-kfrXZZ> 0 SATACfi, Mx.l^I^rf5 2 8 8 6 2 5f 
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mztiZo fc^icoMAc, •ttefrhxm&ns 28862 s^icr-ctcie^ 



tti^aot, j-vf x - echo] <tf(©is§]?sre 



ix5 0 SATACtO^tLXH **J1 5Mb [ 2 f®<0^ 7 . 5Mb^D>^] T 
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MbSStfoS^^i^Wo SID N A TOitfflHaiTii^ ^/ U ^V<t 
] DNA^^5 2^co^>^u^ P i;zi>^^t J .l^ijco^p|:0li^ 

n^Jh/rv^y ^vtifcSix*) ^&m$jx5 0 3S#i&ifcf a>/fc^:fc 



ift?)ig-f r fc, 1 so-2ooMb^ ry-t-^j M^, 500-100 

OMb^WM^, ^^fc2 5 0 — 40 OM b <D * 6 t/i-^tb ^ 

ftfc<0^*tt(cS<5^fcfc<Z5^fc!> , 3Bm£frSJM&DNA£r&^?§5 \><nx 
-tr-C. Kfr^ffiSCDMAC (-T/i*3*>, SATACSfcJ:{;^M#) CO 

»^fe^W^^ 0 ^co^&i:^ RifL©)^, flu &&*sJ;UW^ 

nbnz&&&&*mwxmfc£n%xmc£^xmm^x, iidna^ 

9fci6c7)-<^^"^ti^t--r6r k&X$£o 
coin vivo-C<7)B/&lc:{£/E 



©M^ct^^fBlCO^^J^^^L, to 7. 5 Mb— ^6 0Mb, L< l*to 
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1 OMb-1 5Mbi3j:t;3 0~5 0MbWt^t-fo5AlM5rIit5 o 
m&m?Z>k. #£LV^Mte#*)7. 5Mb-50Mbffc5 o ^(OJz^ftAX 

15Mb (4fc«i2iB(^R$K*fe9 3SU*ffi^*i-*3 OMbTX^y * 
it 1*3 OMb ^XcO^tUO-^vUT 1 ^-? — (01] : 6 0Mb) (DljiKtt, in vitroT* 
# -5 2c£ ft Sfefefl^ * * " Zfem-f ZhWtelj Hi* ft <b ftH \, M A C £ 
/h£< LTJ:0^ftSBS^AXlfefe«c^^fai-5*«fcfcffiP$n5o 

$blc#3S0m*. *WittBS-CS«tO'b»oj: ?ft^¥LI^AX&&#£in v 
itroT9SJS^5*teftbWc^bn5Sfefe*fc©^^n5o *<0#i£Ttt:, fflfjg 

«o<fc5fti?3&«a** ®b^% 2^co^^/h^, i m^x±<ommm^ bm^nmo 

NAft^<O^^KSfefeWftif35Sfc§ 0 ^05^<753S^Ofc«>^j»tR^Ifi^--* 
(btficAX&fe 



tosATAc^i:6^s (Dmmic <t o -c tfm $ ^/c t> <oft 

£v^£5£T-&£W£t£OAX^^ 

SiEgWOiM* ; y^7i^->gy (1 ipof ect ion) % JMWlttE 



rnb^AXSfefeflc*i, Se^f&SSe ; ; Ails LfcflM^Hg 

mm<Oft9r&£.Xfimft ; in vitro-C«j|-C$5AXftfe«c^<^^-W^ ; *5 
, Wf-ffimW; (projectile bombardment) , !lyK*^>^a:IS, ^ 

-i-X-^ (arabidopsis) $3 £1$%: <Dtfa<D £ o tZifflMofflflfa ; ^iNHJIS^ 
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^¥LEb^ttl^AX&&# [SAT AC] i:»A 



^mx (Amsw) m%s&&xfimyn?*>z>o WTL&nmmfe* uransgene) n 
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£ = — Ki"S^MACi6^^WUTi^a^»A^fL!Ki4SJ^fo5o 



■tfSra— Kt 5 D N A* if (OftlU «rH^-7-*-S:tt 5 Y A C [BWAXSfefe 
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5-Sl>>>>>>>>>>>>>>>>>>>>>>>>>>>S2_-3' 

::ts i i±e 1 iciorwsi-sftiJRBlfBffi 1 -efeo . s 2 jse 2icj:or^ 

r**^ u*-^ K2 (8-10) *^u^K£:^ 

3 ' - S3- 5 ' 

*l&-<^ ^— ic^t5 e *0)#&^ra&<os»£fT3. (1) y =o< ^ i^st- 

^ K 1 *5<fcl>*2 ^-T^— V >?-fZ> ; (2) T^— y >-?£i%tc*V 
W&mtbX* (d s) gS?i]£r^6 ; (3) l^iD N A £$J[KS$& E 1 

*3£t>*E 3Tl8gf£-t*\ I^C-gfWE 1 *3£XfE 3 T*08a$ii:Tfoofc-<^ 

C0iJ : p UC 1 9£fcl«f9-<^-) *Cilig-r$ ; (4) fWHSS^E 1 *5 
«fct*E 3T'M$ 



^WE2 (3' co^tH£|&< tiiib<Dttm) *3<fctfE3-CWJ»rU *#^»r 
Jf (y^iKDNAirM) &MM1-Z> ; (5) 2|Hc!)DNA»r;i (SI- 
S 3#AtoltfJi-£^* — + ffiA&0 ^riS^-r^ ; (6) &|Sg4 *$ £lf 5 fci&ig 

Elite* MMCneo [5^Sfe^] £.?&&m^1t&&,mx$>2>. A 

i^mmxm^^y^^Mf^<Dm^:m^^^x^^ 0 (a) 7#^^co 
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5»a*<b#«£*u ^$x-^J*xf-mmmi&&~c&i£<\:\*lz. (b) 3)^' 

7#lfefe(4:(OibJ^Wi3<0^|ltt^Wft-J:oT, n e o -ibl^»S:«'^ »Wf 
Jf<b, 3fe^(C^®DNA<75«^^W-r*7#^fe»^fi£i*So (C) neo- 
SbJ^WcSr^ri-SWf^^SteSK^ iot, ^c^/£ n e o - S ^Sfe&^^^fi!c^6 
o (D) 7C— Sftl^^7#lfefe^O||=BttDNA^*jt^<0^3l5DN A^Sl^iMMC «fc 
otHS»«U IflfeMlB^Mt6 0 KiE^fe«5fcSjg|f|5»Srfflje-t- 

) BrdU ftk3l*3 «t t*/£ fcttlK^J^S'JtC «t o 

t\ $ b^Hmmmtmmzti, ^tti^x^x^^^^^m^^-t^o 
(f) b r du&m&xtf/itititmmmm&MkQM'tz tx\ W)^mmm^^ 

^ttSfefefr«)Wft-J:or 7m%*&m>bty*)M£in, 3z&&ft&%m-rz>zb 
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^mmmx^m^-^m^, tuiWAifefe* [mac] tn, 

XSfe^fciuMfcAXSfcfefm* ^n^ti^^^^^co^^^^^^^ 
kto1rZ> 0 t hAXM [HAC] 



AVACtlihyAIftfe#Srffito *«W"C*IW$MMACf , SAT AC 

*P^#T&/f^54§£\ fiEteSfcfef££fi, MAC^fiJc^fcfi^A^HfrtC 

*«T*^t6i^, iStR&ttT^w^ti*, ^tcio^rcoii^^ifig 
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*P^ift'ffflt6i^, 5c-I!li^f*:ftfeflci:tt, -it/l^fe^^^U 

DNA*5J:tf±i:Lt ['M<H5 0%i] KjESsAS£^tf^£K«lfett«o 

-^Sfefe«s^«;$n-5o H^ONACO^^^<^m^i^^T^^W^fe©T'fe 
6&&#f3S ATAC^I^^n^o 9>&Sfe^f*: [SATAC] B r d 

<hT\ i^iAlM^ [SATAC] Sr^fijc-fS^ 
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-tz>ztfrT~$?> 0 ^wmmcmisXte, s at a cn&-r t,i>n&&mx±f& 
&wmwxmm-rzm&, s at ac tiiumDN a <ou^^m <mmm^± 

Tj^&&JCr&£&£#££H-o Kmmcte, SATACfMDNACS^ 

&mt$ti&sATACMr&jjmz^^xfcm-tz>y%(o m^m.\ t^omma 

a, r dn A^oit/fdico^coj: o tem$Ut £cQm$WW&$;ts&&tim&xfoZ> 

o 



#>Jx.tt\ SATACCiUt, y^/U/y^yfl ^tl^tl&m>mDN A(Dm 
^t5MiDNA«t6 1 lacO^jDNAyn v^?^^^ 0 ^MM^W^Vk 

^V^tCte, +@^fl^lt^/J^^ ^ ^ im : ~lH50^1^«3T-5 0-3 0 0 k b] 21 
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Ml o &AX&&# [AC] f*)T\ fc^lMi^ih^ffiMcfc^T, & T > :7* !J =» V 



5£Jl±(OMSS!!fi» (13, 14, 15, 2 lioJ;t;2 2t^M) 
lW^7X^-^^otl/^o U^V-^DNA [rDNA 

] (Dtf&n* 2 0jB^^^fe* I t ] «)l [5, 6. 9, 11, 12 

, 15, 16. 17, 18, 1 9#&fe#fcJ:tfXftfcf*:] -CmSB^tfCV^ ( 
Rowe et al (1996) Mamm. Genome 7: 886-88933 J: Johnson et al (1993) Mamm. G 
enome 4:49-52#J%) 0 £H££J&*fflJi&-C(i, r RNAOSi&a 

fc Q — 3HS^UJ-iBe^4xfe— iSOrDNA^ffitClifetl, irDNA««$^ 

iafc^F-Ffl 



) i:»LT^6 e rDNA*»fe5:ilbM#««li (NO 
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#a y ^stefe(*<z?«^;ig!*co^r(iigi3#flfi) . ^^i^L-m, 

y #J 50 — 400Mb, -^t:ii^2 5 0-4 0 0MbT'fcao tH 

*ffl*J(-SV^^tt§IWf^^8fefe^ [#t|90-1 2 0tL<lil50Mb] , »/h 
[ffil 5 0-2 0 0Mb] *5«fcl/*fflA&&, ft hWZ * ^ n > tftfefeflc 
»50-9 0Mb, ^Ctt50-6 0Mb] £fcffc£h,£ 0 



6, ^&£&oT^3T££c0^j&(C>gALT, *ft<Z>g£4fefcL< li^fctSig 

^«K£i;£k<z>£ raises A©{it!iic-#«Et> u< ti»6ti6y 

/ AGO— ft5£ LT^^^^^C^^DNA^/cfiRNA^fg-To -tnte, iMSd 
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, ta*#h iifc J: ^/v^ y t^feii t^^tif ^ - Kt^DNA, tit 

^ron©igos e =i— k-t 5 d n a if^sfe^ ifts, ttib £ *u£ 

*W«BS-efiiffl-r$©^, ?&&±W»fc£j*&,fctt, DNA^iCiALfc 



iDNA(0» (operative) igtttti, ^CO X 0 D N A t -fc CO J: 9 * 

mm&jMffitft^ ^ip/iDNMoisw 9 #^^dn a Bissau 

^ lc co f&oo :/ n * - * - # <fe a o 
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. (1982) Molecular Cloning : A Laborator Manual , Cold Spring Harbor Labora 
tory Press, Cold Spring Harbor, NYlCfo£> *>CQ) 0 

^RNA^JNBJIStc:^A-r6^n-fe^^^-r o h7^7x^i/ 3 yi:it HGgl- 



igler et al . (1979) Proc. Natl. Acad. Sci. U. S. A . 76: 1373-1376] , tK JJ u 
^ „ /u [PEG] 4h£DNAflX*)iZ^ ^-^^ h P/Kl/— >3 V, U ?K:7 
a-. ^->3^ [0IJx.tf* Strauss (1996) Meth.Mol. Biol . 54:307-327] , W'b&W 
MS l&tiZm&M. £ ibt-liLambert (1991) Proc. Natl. Acad. Sci.U. S. A . 88:59 
07-591 \;%:m¥f¥? 5 3 9 6 7 6 7^; Sawford et al . (1987) Somatic Cell Mo 
1. Genet. 1 3 : 279-284 ; Dhar et al. (1984) Somatic Cell Mol. Genet. 10:547- 



559;*5«fcO«McNeUl-Killary et al . (1995) Meth. Enzymo l. 254 : 133-1 52#J%] 
, ifM^rtyT^ [^Jifi, Teifel et al . (1995) Bi otechniques 19:79- 
80;Albrecht et al . (1996) Ann. Hematol . 72: 73-79; Hoi men et al . (1995) J_ 
n Vitro Cell Dev. Biol. Anim . 3^: 347-351 ; Remy et al . (1994) Bioconjug. C 
hem. 5:647-654;Le Bolch et al. (1995) Tetrahedron Lett. 36: 6681-6684 ; Loe 
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ffler et al . (1993) Meth. Enzymol . 2l7 ;599-618#R3j *:<OttL<DftMftJ?felZ- 



U (b) lffl!E2otf>-#«<£>(). 5 X S S P E^i"C«M^ 1 Otat 
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X*&>Z> 0 «2«(Oi»^iB!J^&(i^*fl-e*>5 [CTx.fi, Meinkoth and Wahl 

(1984) Anal. Biochero , 138:267-284 jo &Xfi%<DXW&'Q i 3\m<0®*$XWi$:&M 

) o 

5^ hWlJ^ttaDNAtKltR 



t5DNAi/it)t<lj:RNA^^6o ^ 1 0 <t ^ 5 fe 

^t-h^^^9^^co^^ loOr*? K*T\ ^ K^^IT^T 



£ (Enzo Biochemicals, Inc., New York, NY) 0 
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£li$f& (0iJx^Maniatis et al . (1982) Molecular Cloning : A Laboratory Man 
ual , Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY(dfE1$c<D 

NA^f^Jl^-l'/y y KSr^fifei-S «t otttkOrtWio o 4DNA 

3— K-*-5DNA«i, ^ODNA*s$^W^y y 



1 ) i^SMSt* : 0 . 1XSSPE, 0. 1 % S D S , 65t 

2) ■fRJBI* : 0. 2XSSPE, 0. 1%SDS, 50t 

3) {£^l$§f£ : 1. OXSSPE/o. 1%SDS, 50t 




a. ma c &^tsmmx<Dmm: 



mm<\L i^x^y'v tfft&i-h^t&ft&^tc^t^x^xwbtitch^ 

L^y ^/^y ^--^^^w-r^DNABa^jti, y ?k y — arna (rR 
br) /^bLMci^iiii^gE^j (aps) x x/mmmmmm (ace) #<t*co4# 

£Mt;^-^&-5 (Mill Gogel et al . (1996) Chromosoma 104 : 51 1-518 ;Coff 
man et al . (1993) Exp. Cell. Res . 209: 123-132 ;Li ttle et al . (1993) Mol.C 
ell. Biol . 13: 6600-6613 ;Yoon et al . (1995) Mol. Cel 1. Biol . 15:2482-2489; 

Gonzalez and Sylvester (1995) Genomics 27 : 320-328 ;Miesfeld and Arnhei 
m (1982) Nuc. Acids Res . 10: 3933-3949 ;Maden et ah (1987) Biochem. J . 246 
:519-527#f$) 0 

T^itSr ttfX$%fcmmmZftm^U§Z> b<OXfc& (Gonzalez and S 
ylvester (1995) Genomics 27:320-328#J%) 0 r DNAT'li, — ^fplffl 
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W>£>Z>Z tfcT*%& (#J;ttf, Cogel et al . (1996) Chromosoma 104 :511-518 

Wig«rW-?-ftiKJpJ75Sfc5 8 ffifaaa^^tpiB^Jco^J^, m%{tj_m.2 4 3 0-543 
5T«iJf^l 6 ctt/G E N B A N 



K&ttm^X 8 2 5 6 4 I^Ufc^ tB*H£iiBB3?tJ^^£pffil3?iJ<7>0iJ t LTIi, 
B2#l#-^ 1 6CO^^ l^^- K6 9 0 — 1 0 6 0&£Xfl 10 5— 1 5 3 O/jTifi&S 

, Yoon et al . (1995) Mol. Cell. Biol . 15: 2482-2489** US) 0 t h r D 

NAStSWffitt, GENBANKi:SK#fU 1 3 3 6 9 T*^ £ ;ft,T:& 9 , *W 

if-CliEMf l 7IotLT*)5o ffl»M^W4^^trBiJwBayfJ^Jtt, sa?u# 

fy\ 7<D^$ K 35355 — 4248 6 CDga£"JF*L 4$fCtt;* ^ K3 

791 2-4248 6<D|Sfi£ijF*L $ blCl¥*IDtCttiE^J#^ 1 7 CO* ^ p 3 
7912 — 3928 8 <DjSd^"Jl^^fo5 (Coffman et al . (1993) Exp. Coll. Res 
. 209:1 23- 132#J8) „ 

z> 0 ^(nmm^m^. -^mmm\^tm<D^mz.m^>xm\^^x. *w 



mmzmMv) <t 5 # s ^sfc&te** x &m<oMA c , ran satac 

L < (i r DN Age^J^^i-5^fef*<oa&J!^flc^gJKlc:iot1- 5HIDNA <om^ih^ 
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i"5 r DNABa^iJ^fcS. Z<V£ i 6±5j;tK;ENBA 
NKgffc#^X 8 2 5 6 4 COD N Xfi%tl<D—U y &M&^ 1 7 £>£U<G E 

NBANK^tttfU 1 3 3 6 9 (DDN Afci^^^, ^"J#^ 1 8-2 

«c r D N A tr-LTteffl £ tu£ 1 6 f*)7^ e> CD D N A SrJfc&^j&trlt 

pTERPUD-Cfca (HJfi^Jl 2#fi8) o M"KlDNAgB^J^ffl 
l^T, »NA 



iDNA^^WMt^^^^-pTEMPUD^JlI/pHAS PUD^, f 

^Tco#g?-m, EC 3/7JHB«a^it#^tL5«HJiaSr^Ki It, zi^p-lr* 
do^TfftW-rs. fifecojftana. ^(£*Wfl&^lc:*fL'ri^ C&M&MR IT, SAT 

o] (ommm^^^WiComnm^^^^MrK'mm^mm^ [EC3/7] 

aKHjH^^^ [Hadlaczky et al . (1991) Proc. Natl. Acad. Sci.U. S. A . 

88: 
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8io6-8ii 0*5 j; x/xmnwrmmo 8/3 75271 ^-mm) ^^r^5 D 

) 0 EC 3/7&BJt£^ [^f£#^-9 0 0 5 1 0 0 1 "^European Collection of A 
nimal Cell Culture (&TE C A C C tW"t 6) liSffc^frfc^llflW 5 2 8 8 
6 2 5^-#$*;Hadlaczky et al . (1991) Proc. Natl. Acad. Sci.U. S. A. 88:8106- 

snosaios^s^fraiJSBo 8/3 75271 ^tttbmcft^-rz'AMmwtomE 

P0 4 7 3 2 5 3^-t#I] frt>, 2o<£>ifMJtS^ [ E C 3 / 7 C 5 XI E C 

3/7 c 6] ^Rmw—nm^ ^—^>^\z.x^>xmm^tz 0 ^.thhoym^x 



3. n e o - ^ ^gfefcjft 

n e o -lift*-? ^^ft^i^^it 5 E C 3 / 7 SlJIStroMg]»f!iS 

jfcmzx&xxft bun Amm<Dfemtmtobtiiz^ t-emttrt btiZo n e o 
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"C#<5o ^^-Y^n-^-<^>^ (hygromycin) 5- & vv( 

h7^7x7-f [hy g ] Y^hmfci-te¥<nm2<nm$i'^m^--j) 

— \Z.m%££tltiX DN AMt6^iOMDN A#£<D Kt-DNA^^ 
#EBflSfCagAU K^— DN A^<Oi DN fcWt4il^ft«J(C 
Ha^SIfC, 5=ifefe(*«cm^trr *a^-ii^*i. in situ 

£-fyu^ [CMV] ^ftfl^n^ — ^ — tm?<D-7v* — tcigjigLfcRcnillayW 
7 * 7 — t?&HH^ Wc^te* ^ ^'>yitt3-KDNA £r *a ^ & * 
DNAM [p N e m 1 rue] Sr/fl^T, EC3/7C 5^J^T% DN A& 
neo-^ftfe*|Ci|A$nt^5o 4#£<7)«te [PHN4t^$tl?.] 
tt<5&&#— <£> K^— DN A(Dm^^\ [PCR] fcilttn situ 

'^•?v ffsf-v—i/a >^x^xmm^tix^^ 0 n e o ~^M^^ii:?> 



^— w»*HJ!a echo] ^ratw^«i^iaot^^5:t 

/uy-^-T?AT^||»»fc«fc05GC«Fl|gfeJ|SFSr*n^-5^ K'Mft^MtS 
±<DftJfrm<D$k&ft [&&#5 X 1 0 4 -5 X 1 0WmL] »bn6 B # <b 
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^HT, n e o-^^M(i»T^l«$^ & BUMS U #3S 



ft if a>asaj x^m-t z> *5 j; ov & s v * rr^^ ta:^ * 

fiil#, IISDNA^*a^*nfeJIK8fefeH4'^#i$^r, satac*/: 

, «-^<Z>MACSrBiJfia(ctfefN^-Sr t*5"C^5o 
4. SATACOgig 
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tf^tCfi, ACMS^b^MiDNA^pTEMPUD [EI 5] teXTfp 
HA SPUD [UlifeW 1 2 mmi 

fcliy— fe-v?Sfefe#^offe<0-?:O«J: 5#fflfit;EI2D, 2 E*J<fc tf2 F#I8] 



<tt, ^2cDil#Mfjg^-;*; — — KtaBiJCDNA^Al, ^£75^2(75^ 
»^-(C^UTil^^^Tfc^^^^-fr5o EI 2D 

-f-CS>5 0 El 2 Dwy-tr-^SSfMoJ: 5 ^££#^3^/fe&ilS'J U ^2 

u/i^iKffj-csQiSLr. gk&ft&Tf&mitzitx, ^w^^wm^mwm^m 

K»fettTifo5?fefefls ^^ftfefro E)2F#flS] Sr^jS-r-5J;9(c 

pTEMPUD [ElSiS.fctfl&fiSfclJ 1 2#}$] , pHASP 
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y = v&&trfa l 5Mb ~ 6 OMb<^«^WIc:/h$v^S^ffl»»r^tt«rW"t' 

-fe — &feffc* 5 0 0-1 0 0 OMb^Mloi^/n 5 0-4 0 0 
tl^o ^^3 0Mbryyj^yij;, fa 7. SMbW^S^jl^f'tHlDN A 



6 [0*j^^igj3#M 0 r>-y»^>'<Dm,mzfo%ftmtftfc\,^m^mmmznm 

jfcfct, #ttRgDNAlCglMg-*-£JRj7. 5 M b W^n y ^ *W |> ^ftfift^ll 
IM^tCd: 2 m<om 7 . 5Mb JiMftj&Sfc 6 r t LT ^ 5 0 
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rU (Mb^t$) ryyy=>y^Mt5 0 (i i) -^*co 

^yaXO-JlOMS^t^So (i i i ) Kte»#<E>&fiSc£, Aneo- 
ftfe**5J:tl«^^ifefe«c"C^-r3. £as-C#S Q (i v) iQBiaoTM^tLS 

5Mb CO^ ^^^ft&lD N A^n 5, ^ (D5L^~^B'Ch 
5 . 



5 0 5 fcjHBlS^ra;, 



*30, -SRttECACClcSft^ftlTV^o 
a. EC 3/7 C Sfe^l/EC 3/7 C6 

ftHflfc^EC 3/7C5ioJ;r;EC3/7C6^, EC 3/7 ftfljfe^ u — 

^y^J;ot||t ^^flfStEC3/7C5|iECACC|Cf^^tit^ 
6 e ~tih(nm%&^^n, E c 3 / 7 d»P>w ^ - Sfefe»*i J:t;7ui!l)i#!fe6# 
JfcflJ&^E C 3/7 C 5*iJ:U?E C 3/7 C 6 dfcttSScJ&fe S 
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b. TF1004G19 



TF 1 0 0 4G19 ^tSW^fffco f£»cter<^«fe;fctt, #CH 1 v y # 
f>fA (ribozyme) *S J; ?n 4 */\sWt&&fcrl-%:¥sr>~?7 ^ ^ KpHl 

32, pCHl 10 hi/V— ifSr = — K] ioi^A [Ac 
1 8 7 5 S a m 7] DNAt C7)^t h7^7i^->3 I/'fci.fcO^'f ^n-^^yv 
BiCt^jlSUtCioT, EC3/7C 5 jHBJS^^b^bnfc. 

A ^Z— v^^U^^ S KDNAg^lJ^ffl^fcin s i tu^-f :/ D if— > 
3 ^\^£&TF 1 0 0 4 G 1 9 «&^f£^&5> 0 , V — i? — 
i^fi!c^^e>dMC/«Cofco E C 3/7 C 5M^£05c-m^^^^SU0^1) 

(C|§^^ >^*&iS<0^^^^ibM^liS^feff^lSfiDNAia^J [11 2D] £ 

/B^x»lHliB*gL-c, ry— fe-^j M^^t#5 0 ^^ft-^* 



SffliUfc/hWf^Srfflv^fcin situW:/y vicJzoT, y— tr — ^Sfe 

^COM^fe^CO^iC^^^y y Km-^J&S^r TF 1 0 0 4 G1 
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iSfc^l^LTfcti^m^^So ^r-C, TF 1 0 0 4 G 1 9^f£^&MSP& 
tftlzmi>X, H/£S y—fe — [(g) 2 D*Hfl] ^tt6TF 10 0 4 

v^e>¥fBt$ttfcDNA<7>iMf vw^y y-f ^r— xa*e>, w^y^^ 



(1) TF1 004G-19C5 
TF 1 0 0 4 F-1 9C5H, ne o - ^=MI**J i^^i I'y — 1r — v> 
J M^^^^)^LMTK"»»tfc6o -ttlfi, TF 1 0 0 4 G 
1 W^-fi? ci— >T'^«9 , TF10 0 4G1 9 jUBflS^O*— JBBflS^ a — - 

^tLTECACCICftfiLtfeS, ^C0&, :<DMltCHO K 2 0 

T^/yfDT (aroinopteria) SoJltJ^^ ^Xi&ife ; Szybalski et al . 
(1962) Proc. Natl. Acad. Sci . 48:2026#J8U IC Jt Sjgg'J&fTo t\ y—fe — v* 
n e o - 5 ^M^ttS^^y y K*M& (1 9C5XHa4ti 

>?}d£XfG4 l Sifc.fcUV'SfcfiWi/n-^ i^V'lc: J; Silg'Jlcj: oT, GB 
4 3*iJ:tfG 3 D5^^^*ir5&fi#*^ri-6#@ltoliaS:^fco 



(2) f&Wzf? p — V 
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1 9 C 5 XH a 4mffe&B r d UMU 4 1 8 £<att~t 5$B#U&Jfc-e 

GB4 3«(ain e o - 5 ~%*&&<DM^l£ ttT^ 6 0 ECACC«|£L 

-ifillllS^P-^V^L, iSklCl^-y^ n — v£rG 4 1 8*5 iC/^-f Vu^4 v-V£ 
^WgJfc-e/fc&^-frT, n e o - 5 ^ftfeftjS it;> ^ftfe#*St5 G H B 4 
2ffl&7ht£Z<0'V-79 n — >-^r^fc 0 HlD3f3:, * #Sfefeffc£r*r*-5a s . ne 
o - — ^N>f^y y KiNBlia^-C*>9, 1 9 

C5XHa 4JfoBJ®£rB r dU^lL, i^Sr^trii&JftJfe-C 

(selection) ifi^Tfc-S^^^-r ^>IH£lfi&7-£ ^— K"T 
5DNA^tt5CD4 + He L a T\ ^/MKD4 n 

e o&^-TS t h&£ft£#o*L*ffifl& [HI XHE4 1 J^flS] £&fiStLfco $ b 
CB 



5. iHflJia(0<E»t^ffl-r6DNA^»<|fel 

mot, iiDNA^micfAtart^r^a [^jx.^Ei4#M] o — as* 

iC, ^^)J;^/£DNA(OMAC^£0?lAii, HMD N A T'CO X - D N A <D$iA ( 

fcttS ATAC/«CifcoMAC&^tP*ai/ia(i, HI V'J #'1f-f A^r^— KtiDN 
— fca — Kt 6 D N A^^lWllD N A ^^t a 7°7 ^ ; K«t* 
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D N A &&fe&&»<D&K&&Kmmzm2*&t*Z <b: «f5^^-pTE 

^* t -T 5 3-Kt5DNA/j:^fe5o r 6 ^iEHs-T-is J: 
DNACfi, SUSttJ««i«mstg^ [CF] , ^^^i^Sill^^^S^ (c 
ftr) iSteT-fc^fcaa*, rn&(uRg^$ji6twtfi/iv^ (^d4#fF5 2 
4 0 8 4 6f ; Rosenfcld et ah (1992) CcU 68: 113-155 ; Hyde et ah (19 
93) Nature 362:250-255 ; Kerem et 

al. (1989) Science 245:1073-1080 ; Riordan et ai . (1988) Science 245: 10 
66-1072 ; Rommens et al . (1989) Science 245 : 1059-1065 ; Osborne et al . ( 
1991) Am. J. Hum. Genetics 48:6989-6122 ; White et al . (1990) Nature 344:66 
5-667 ; Dean et al . (1990) Cell 64:863-870 ; Erlich et al . (1991) Scienc 
e252 : 1643 ; ft fbW-^d^fF 5 4 5 3 3 5 7^ 5 4 4 9 6 0 4^ 5434 
0 8 6^XXI5 2 4 0 8 4 6f OEffrft C F T RMB^-^ = ™ Kt5Uhoi? 

-o^^tf—ternm ftz&m) „ 
^t^^tiSMAcit, mm&izi&to<oitmft*i£\z£<>ry$m-rz>z- 
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&m&tiz>o satacii, &ytm&<tmifomvi cfacsi ^x^xmmtsti 

■FJW&fett&lMi U K (Hoechst) 3 3 2 5 8 3o<£ 



^^^>]tj{i(3:^t-^)«t o&feztix\f*z>—mi'—-*?immm%im [facs v an ta 

ge Becton Dickinson Immunocy tome try Systems] tCj^oT^ ^2££t<0#.&Jj&3o X 
tf±Z£ ft 5 - ir^-e^fco «fc 5 fcs AT A C 

^Smfc£#^bAX&^^ S 
atac/j; if (D AX^£fr^ ^Wlt^CM/^a/j: ^^fc6o ^wm-t 
fi, SATAc<t^s^fe^<tcop^coA^^^J:r>*^^cDM^^ur, ^ 
b<7)2^co&&#£#8i-r£o J Er^«fc9>i*fi:-(ctt, ^^^W^ (sw 
inging bucket) if^ V— v3fi^*3 J: ifSfEttft/j: ^o^flfed?BSI P*SK1 

tt^fe*^e>Axafefe(*:^^«i-i-5fc«)<oa^qtt, wtci^at«fp^(z^<5< ^rgfe 

C. AX&fe&Oin vitro#|^ 



T\ in vitroT«t6C<b^T^6 e *l53^ffl11^Sfe^^^ C 6S«J<@W5?^ 
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<5^AtM^T'0^£ffli£tc^ 

^/ t f%ft^ ::i S"efc6^tC^jT*$>5<t#X.6n6o in vi trofl&lfifisKfiJEffiilffi 
<o«fflliaJ^«SsdSBa^-U>tev^i:^b. in vitroco|fflJ!&{c:^<5<^^-C{£ffl^n 



wt^v &mmm-(Dfflt i,x * xua&ft&mm it, in vitroT-Axsfcfcftw 

1. AX^feffc<Ofi)c^<oafe^jo«tOg^ai 
$^T«^n5MAC, ^irSATACfj:, AX&&ffc<7>in vitrofa&-C 

®T§> H 1 D3 KffcfM|-9 6 0 4 0 9 2 9 "RC European Collectio 

n of Animal Cell Cul ture(ECACC) tcftft Lfc fc><£> ; ^TW^JfeflWS) *^-C0 
1 B 3*5«tt^ mM2 C 1 *0?*lflfla^] fil^t LT&&0 0 

AlB^JSr^Ti- 5#fi^ii^»«D N AGO 2 0<D^«dSfe 9 , Sfefef£D N ACQ?j| 9 
•7-)^^)±IMDNAT^a S * (^5 0-6 0 kB) 
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A£^, *frdMfoJGWfcDNA©iW 

mM2 C 1 JUMBOS * a <D#mA-?&W:£tlZ>$fl£S AT A 

C<D%i\<n¥f'&X\ **l&S ATACfrifefe*iS»<o4i«joJ;t/»Wc*5^sm3B 

ur- tf £/8^T (OfitS* 5 * * y #5fcfei*fc ^cQSOBf* 

f££ifHfcU ffiflg-C&fca^YAC'^ ^— (#JxJ:£, Burke et a] . (1987) Sci 
ence 236 : 806-81 , BAC^^- (0»lx.Kf, Shizuya et ah (1992) P 
roc. Natl. Acad. Sci. U.S.A. 89:8794-8797 (0. 9- 1 MbCODN A^rlfl^tf 

i^^ttaiiAi^^) mm) ifcuPAc^^ oook b^DN 



? (packaging) -C(ifc < J- h n a v\Z. i oT^^^te^ 

A^ilS P 1 AIM^^^" ; #ixJ£, loannou et al . (1994) Nature Ge 
netics 6: 84-89 ; Pierce et al . (1992) Meth, Enzymol . 216: 549-574; Pierce et 
al . (1992) Proc. Natl. Acad. Sci. U.S.A . 89 : 2056-2060 ; ^H^frlF 5 3 0 0 4 
3 1 #*5j:tf@^PCTttiliWO 9 2/1 4 8 1 9 4§-#flS) \Z.W\ft%$ n—^V 

a . igyf(& 

^RK«$ti5^> J:t;mM 2 i c \mifote¥<o*:in<n 
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& <7) * # £ 6 £ % £ e> £ <> 

^^CD'J^tt&IDN A(C^^< ^n— ^ [#Jx.f;£, Wong et al. (1988) Nu 
ch Acids Res. 16: 1 1645-1 1661 #J$] ft ^WlIl^PJ ^^^^(-^^6 ^ n 
-^ffl^T. ^ ^/^fe^S3l?t7D^!©)Ifi(^Y AC, BAC£/cflP AC^D-y 

mmZWW^X, -*"^£0±§£ttKiDNA, »DNAjoJ;(;/^it|j:rDNA 

ft^mmftD n a ^ d - >-&imb • i^^-r a r t ^-e# 6, 

<DfzSb\Z, ^£*^ni^— i£&te^*3J:U t NMR I/Ha n^^^ffffl-C 
6 0 M^/clI^lco 



tliLU85 1 ; Hadlaczky et al . (1986) Exp. Cell Res . H>7:1-15#J$) CO 
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(GCGATTT) n <g&^-;*7 — MB^ (TTACGG)„<0 J: 0 ICWI" & e ifiWcEJ 



r DNA/j:^^^^ tr— ^Sa^'ljfi, in vitrofflgg#> 
TWffiJfl-?*** Ll\> r DNAfctfBJKaSSr^U in vitro^<DAI&£,flW*B 

. ttlSfjD NAIi, ^^^MDNA^m/TilDNAB^/cf^A 
^ttlflDNA/«C^C0G/Cft^rDN AgB^jT?fc5©0S#iiT-fc5 o ^<£> 
ct^.CDNAlCfj:, -HfrfcA/T {> L < liG/ C*U/&£r^ 'lT-5# => - KWEfiD 
NA*WLt, FACS*fctt«ffi4gBB/«Cif|Cj:oT, fiWJ ^ t <D$?g, 

i%m-tz>nm±wtet*&hz><> f^Bs d n a £ , MicA/TtL<^G/ 
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3. AXfefeiftg^lfrSsiiUWft 

in vitro-CfllSl^tLfcAXfefefrfi. SATAC, * — Sfe&tiMCO^TMJliKfl 

mcmm<Djj&. ^^m^\^^<o^m<o\/^ti/>^m\r^x, \n v\va<om 
%mwmm>&xmm&%M^% ^ t&x$ z> 0 

4. in vitrei COfffUfD^jiD N A<D*£A 

HffiDNAtt, #^£4fc^#ifc£flH^Tin vi tro^/iJt&fr&lCigA-r 6 r t 

&x$, sATAc\c<>^x&mmmz&m<o%m&m^xm^'+z>z t&-x$ 

p. mm, mm, wfej:t;w^AxifeM^A 

xn, mm®), vx&m. n±m. ia, h-? k ^ 
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5 ®& , mac nmmm& t> u < ctotiiAtsrtms 

Jfifc^flWife (microprojectile bombardment) , $9J!&*S ct tfjffi TW»:&i£A* ffi 

[tflxJ*. Weissbach et al . (1988) Methods for Plant Molecular B 
iology, Academic Press, N. Y. , Section VIII, pp. 421-463 ;Grierson et al . 

(1988) Plant Molecular Biology, 2d Ed., Blackie, London, Ch. 7~9#E(i ; 
£ bid, 5^S4#rF 5 4 9 1 0 7 5-Sjh 548292 8-5|Ms«fctf5 4 2 4 4 0 9f 

7 0 7 0 S^rh^M'] o 



Keown et al . Methods in Enzymology (1990) Vol. 185, pp. 527-537) fcJlt^W 
y-^6©18§ (Mansour et al . (1988) Nature 336:348-352) 

0ijx.tf, M-OT^H/aiM^^, t bWH##JJm«^ [ATCCS 
!t#^-CRL 1 5 7 3] £fcfifflS$$*ffll& [#Jxtf, Hogan et al . (1994) Manip 
ulating the Mouse Embryo, A : Labotatory Manual, Cold Spring Harbor Laborat 
ory Press, Cold Press Harbor, NY#H8, *ft (C (1255-264 i^io X 3 

*f*U<{i, xyXy K^7 (Eppendorf) S®!)$(-fitt- A'>^^ Afc ¥<D*/X 



-57- 



a. DNA|C?M 



^-fcttKfc&W* Lv^-g^^i^ [0»l;tfX Graham et al . (1978) Virology 5 
2:456-457;Wigler et al . (1979) Proc. Natl. Acad. Sci.U. S. A . 76 1373-1376; 
jo Jzt^ Current Protocols in Molecular Biology Vol. 1 , Wiley Inter-Science, 
Supplement 14, Unit 9. 1. 1-9. 1. 9 (1990) #18) 0 

D N A R 9 DNAlitif: teM&mxh 6 /K V ^ ^ v ^ D ^ — ;Ufy- 

i£ [0»J;ttf* ^1^4 6 8 4 6 1 1 ^-#18] (Cio-CtTP 

Teifel et al . (1995) Biotechniques 19 : 79-80 ;Albrecht et al , (1996) Ann 
. Hematol . 72 : 73-79; Holmen et al . (1995) In Vitro Cell Dev. Biol. An im . 31: 
347-351 ; Reray et al . (1994) Biocon jug. Chero. 5:647-654 ;Le Bole' h et al . 

(1995) Tetrahedron Lett . 36:6681-6684 ; Loeffler et al . (1993) Meth. Enz 
ymol . 217:599-618#f%] 0 V tf7 i/B 1/ [0»Jx.»J, Strauss (1996) Meth. M 
ol. Biol . 54: 307-327#R8] &ffl^"C\ DNA^»CiAt6r Ht^6 Q 



mMmm&£Xf^mte^7 h Vmm#mm ; Brazolot et al . (1990 MoI. Repr 
o. Dev . 30:304-312#J$) 0 g^^ffltd *fft^t5DNASr, V V^- Ate£lf 
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9 5 5 3 7 8f, 4 9 2 3 8 1 4^ 4 4 7 6 0 0 4t, 49065 

7 6t*5«tc;4 44197 2 -^#Rg] *> <t t/ 1* y * ^*EaB&7 ^s***> 6 

<D&^#)jjm[C\*^ 1) ^u^^y sv [PEG] ^ftDNASOii* 
, d^P CTttlJgl^^WO 9 1 /0 0 3 5 8-^#flB] 0 



xi/i? hD^i/-> 3 yCil ITO^MDNA £co^^£l£ip^f£K: 

hmmteb*(Di&wiLm^<om(nMm^m\t^htiz> wjux* xm¥r&4 7 8 4 7 

37^h 5 5 0 1 9 6 7f, 5 5 0 1 6 6 2^, 5 0 1 9 0 3 4^, 5 5 0 3 9 
9 9-^#fiS ; $ bl-fi\ Fromm et al . (1985) P roc. Natl. Acad. Sci . U.S.A . 82 
: 5824-5828 i>&ffi] 0 

W?L\i£* Ag Biotechnology News 7:3*5^^17 (1 9 9 0^9j ; l/l 0 ft) # 

^a^^IififrWt-sa-ttt-rsr ^^^^ Kco^cA^ff^ r tfrx*$z>£ o 
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c. 

m$<&$nv&z> mmm&Mo £ e>Ktt* ^sitrFs 2 4 0 8 4 0 4 8 0 6 

4 7 6f|\ 5 2 9 8 4 2 9 -*f\ 5 3 9 6 7 6 7-^-, Fournier (1981) Proc. Natl. 
Acad. Sci. U. S. A. 78 : 6349-6353 {/Lambert et al (1991) Proc. Natl. Acad. S 
ci. U.S.A. 88:5907-59#RS] 0 AXgk&ft&^tfWLfr&ft&m^^lZWL'bmftte 

;£2£~C&>5 [tf'Jx.tf, Dieken et al . (1996) Nature Genet. 12 : 174-182#f%] 

2. jg£ 



J;{/1fi^<O^J3aioJ:t/*ata35«fof9, -€:ntc:(iS*o«WJ!a*5j:t/jyjA, M*fei:fc «fc {/ 

ifi«j/«c<5fdsfe*) (wtibtcRR^snsto-ett/.cv^ , m^nmte-j-mx cars 

, ^0K«^5MAC^^t 4 ^ife@*o!ftJ®^*5j:{//*fc*i«tfiEtt 

a. aa^^-gA (Afw^) mto±m<Dfrft<Dm^<DDNA<pm?^&&xmyoito 
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*g4#?F4 8 7 3 1 9 l-J§-:fcJ;t*5 3 5 4 6 7 4 ##18 ; 5 <bi-, #Hflf£FfcHBi 
0 8/1 5 9 0 8 4#tCg^<SISPCTfflB^KIW0 9 5/1 4 7 6 9 fc#RB 

[Wilmut et al. (1997) Nature 385:810-813, [1^1 P C TfcUi^WO 9 



7/0 7 6 6 9*5 J: IWO 9 7/0 7 6 6 8#J&] 0 ^/j:^^ Z *f 



^e-2ow) , $mmm&mmt^. us & mats u mzucmA-rz. m*. 

S^tfV—fV^ n/Ut^^, =i"fe5K (cocemid) £5 J: T>*^ V — if CO 

«t«FU X oT DN a£* l (Hr®§H-£<, 

5>»J3EliiilfflliaSra5t-rSr : tdSt?^5 [0»Jx.tf, Etches et al . (19 

93 > Poultry Sci . 72 :882~889;Peti tte et al . (1990) Development 108:185-18 
9#flH . 01Jx.tf y tK7*^^3 > LWx.V£. Brazolot et al . (1991 

) Mol. Repro. Dev . 30 : 304-312#flg] * fcl*fl8/h$sffcffit& [WljifcE. Dieken et al 
. (1996) Nature Genet . j2 : 1 74-182#j&] ft WJfm&m^^X . K^— U353IIJNB 

%L%i-P£X hyfflElC^A-^S [0»Jx.tf* Carsience et al . (1993) Devel 

opment 1 17 : 669-675#J8] 0 zl? h V ICS** LT?&gl 
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LT, 5>^Lfc*FLtM^^ 4 7 0 

^&^^^t, DNA^»«i:iAts:H^^6 0 mis, »J#y-A 

M 1 ^^^ * ^ KDNACOin situtWt: hJNflia^WiS^te^ 5 , t hX'<omffliC 
O^T F D AIC &iX$m$i%X\t*Z> [fflxtf, Nabel et al . (1990) Science 
249:1285-1288^^^11^^5 4 6 1 0 3 2^#JKi] . 

SHctt, PEGB3SDNA8i!3j2^ J5CJK«f*at£\ »®i£A, KdtKu- 

—> a > *3 tw/j^^af /j: ^dna co w.mz& # *r a* *> # , r *l <b ( d 

himiya et al . (1989) J. of. Biotech . 12: 1-20#J% ; $ fcM* ^[l^ffS 4 3 6 
3 9 2 J %3o£tJ5 4 



8 9 5 2 Of /itmc^K^l&^tgl] e ::<£>»a\ MACWzgAKIglU 
^✓^^ ^ h^n^v', Brassica napus N is 
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^ar«&Pn»PSrtToT. «Ji2i^5\^^^5^^^ hD#i/-> 3 y^T 
, m X. CT^iS^ £ J: l /Brassi ca napus ?g A LT0|#J LTP5 C i&2t&B 



dfc 5 KEil**: if tott«gJNBlia^o DNA A *> /H v ^ htiX ^ 5 0 D N a 

c. iMna 

s^^ox^sfeop^jai^/i ; (d) *<Djjm-i, ia^i^iu 

2 8TC) , ±m<0^*/l>*—axh&1&< ; (f) l;A*ffllia(C*t-t-S]fiLf»$:^* 



(g) AX&£#^ti«&te, igfg.T^< Pj-Cfc^T't, (h) I^fti 

X-^<h&6^ (inbl^^nS'bOtftt^v^s) o*< cousin <9 x 
t±AX&&#GQ^At-#/8&?g£T*fe£ [Bombyx morj^PidH® D N A SrWS 
&At" 5;frg:£:litft-t~5Joy et ah (1991) Current Science 66:H5-150#J& 
] . 
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MAC* fcte&A@;fif<Z>AXSfefe# [BUGAC] £rffl^T, 3&fc j: F&&&lZ 

, 1 a c Zitfc^ii^LfcB.moriT ^yI^n^-^^f5MAC^ 
, g^MfcT-^fr:^;* S KtC££EC3/7 C5^3flScO h ^ > J* "7 m ^ 3 

3/7 C 5JRBJia^B.moriJiWlia*j»^$-&-5r t-e, fi-tfyt Y*/¥— t?3im^ 

SA^&^jHliai^tt, Spodoptera frugiperda . Aedes 

asegypti [S&] , Aedes albopictus ^ Drosphila melanogaster [5^^] 

^ Bombyx morj [U] , Manduca sexta [^X;*;##j&] jd^U^Yichoplusia ni 

3. h # ^/Spodoptera frugiperdaldjfeft 1 Lt 7 ^ V £ 7 '<Tr ich 

oplusia ni*5«fct*SBorabyx mori ft if <£>fffi, CD li&rt* <b$BJ&^ aMJHffc $ ttT V ^ 5 
0 ^X>t ##)&Manduca sexta£r/8^T, Sflsl«0*Wlia^S:»S ^ t 5 r £ 

iLM^^AXlfefe^A^/c^co^^tc^(t6^f* LV^fetefKaaA 
-C&£ [#d;tJ;f, Tamura et al . (1991) Bio Ind . 8:26-31 ;Nikolaev et al . ( 
1989) Mol.Biol . (Moscow) 23: 1177-87 ; jo J: tfc£WJiffl«TM?!l^ • L X 5 

E. AI^fe^^fflfeJ:i>TO 
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*m*te&&£iM}to<o£.m& Bitot \^tih<DXhhZ> [±te, &LT*$£x*nm 



a . ffCH I V I) #-¥4 J* 
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twiiiMis [nf-1] MSFai^jai^^ir^fosd^ ^nb^pg^^ 

jh,£^OT?f3&^ [#J*lfl£, ^1^5 4 9 6 7 3 1 ^, Weinberg et al . (19 
91) 254:1 138-1 146#f$] 0 fcfi^fi. ^/«£ 9 CO 

p 5 3i&te^- 

p 5 3ftg^o(MfflJfe^*&3E»li. b hfi^MiS^-SSSe^ 



^^3gH-e^t'bi^SgSO'bO-Cfo5i:lrtonTt^ [0»Jx.tf* Weinberg et al . 
(1991) Science 254 : 1 138-1 146#BK] 0 jEfj? h L < liir££! p 5 3 SMS^-H:, 

IftWt^fflL^So P 5 3^^-LytM^Hfl^^gT^P 5 3^*--c«rsK 
taitT\ M^^^{gT$-d:5r ttC^L-C^a [Baker et al . (199 
0) Science 249:912-915#J$] e 
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hZ> im?L&. *®4#fr5 2 6 0 1 9 1 ^-mm ; £ "blC, Chen ct al . (1990) 
Science 250: 1576; Farrel et al . (1991) EMBO J. ^0:2879-2887 ; Z:<0 

Databases *> 9 , ^f£#^X 54156, X 6 0 0 2 O, M14695, Ml 6 
4 9 4, KO 3 1 9 9t*fc6] «, 
c. CFTRiBfc^ 



m&m&<n&mtmm\*x\,*iz 1 4 8 0 r ^ i^g s s wiiai 
j&&mtikm»w&v [cftr] *3«Ki-5iae^(ci*5tts^^ji35Siiia"e 

^i:So CFTRCjol^^iaot, mil, ft-jsl PB^^^te^m^tC^oft 
t>L<te(£T£ii\ c AMPftffl4ie*t-^A [PKA] UiJ; 5Tf iftli^ -v 

CFTRiae^ [^)2 5 0 kb] ^MAC^l: F7^7x^v' 3 yU -ttb 
^T^X-^TCOJ: 9 (CiB^teSKK/fl^S:: t^"C#-5 0 CF-YAC [Green 
et al . Science 250 :94-98#fl8] £^t££-£T, ^ is ^ L < teW ^ n 

— , ^O'n e o - ^^^^ ^ t< S A T A C W^ii^ 



F - Y A C £ *T^- 3 gtHaJSsC^Hf*: <t 5 ^ tt^te C F - Y A C £ 5 

©ft'©ai^©«ftSifeA{Cj;o-C, EC3/7C 5iNBflatb<(il 9C5XHa 
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tl^ttCF-YACmSo 

jS^Bi^-^So ^i^i^^f^tt, mac t> u< ti±«j@^r^AXSfefe* 



t6DNA$rfta o 
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4 . ^^r^u^yw<D^^M^cofe^^MAC^J:mti2,coAX^^^co^ffl 

*^(Oi^<od^sewaiat»^ffl$*t, *r#)T-;fc£o 16^^- K-^^it^?- 
fc^fc, ^<Z5iae^^AXSfefei4-(crpJ^9 «t ?KMX\ -r-CJdAXSfefe^Sr^-t- 
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;n^>3 VrIW^BS McLean (1993) Trends In Biotech . JJ_:232-23 

t LTf*, ^-r-r^ — X^A7^- £FiH (CHO) 'Wife [#Jx_f:£\ Zang et al . 

(1995) Biotechnolgy 13 : 389-392#J$] , HEK293, Ltk", COS-7 
, DG 4 4 fci^BHKiM 



[#Jx.l;£, Beck von Bodman et al . (1995) Biotechnology K3:587-591 
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^e-^-^W-Tft^k^- Kitted foft^te^-cD:/^-^^ iot^t 
; Beckvon Bodman (1995) Biotechnology 13 : 587-591 #fffj O&gfe = [ 

-C£<5o ^^J:9^MAC^i$ti6t, Mk£ta3^W£ite [Wxitf, (19 
95) Biotechnology 13: 389-39#fl3] ~C(D C H 0&I]J§&^ £ fcteiBI&£^£5&3£ 
t5r t^-c^Sflii^^kilBI^ [0»Jx.fc£* (1993) TTBTECH U;232-238»fi3 



hi/y—vmte-j<Di%m^ ztn^&tiz>*tfUk&w<oT>-?v tana 



W&mm (fi^Wf i*^o WBD N ASS TO 
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. ^^i££r*lJJE IT, t h7/f !i Tjf^^B 1 0 OMBT (3 0 b pWSffi*fi 
s 100%AT) *fcf*ryu*>r Ktt!ffiDNA<Z>£i$»<a«E?i]£« (VNTR) 

i . m& 

-T5 0 



5-Sl>>>>>>>>>>>>>>>>>>>>>>>>>>> S2__- 3 ' 

SlIiEl L< [3 3 ' (#>J : PacI, PstI, Sphl, Nsilfr 

v> (8-10) i^sh^ K&^i-o 
3 ' - S3- 5 ' 



-73- 



Pac I : TTAAT/TAA — U-y £/dNTP) TAA— 
PstI:aGCA/G-- (^Uy^/dNTP) G— 
Nsil: ATGCA/T — ( ^ U y #/dNTP) T— 
Kpnl: GGTAC/C — ( ^ U- y ^/dNTP) C— 

ft V^SNfc Id J; o TA?^ T* # 5 e 
Tail: ACGT/ U-y £/dNTP) — 
Nlalll: CATG/ (^uy^/dNTP) — 

Xbal: T/CTAGA^^^- V 5* $ UT— t? A— 

TspRI NNCAGTGNN/— uy £/dNTP) — 
Bsm I GAATG CN/— U-y £/dNTP) — 
CTTAC/GN — U-y #/dNTP) ~ 



(d s ) E?ij&f#* 0 



SL>>5>>>>5>>>>i>>>>>>>>>i>>>>>>>>>>S2 



S3-3' 



3' - 



Sl<<<<<<<<<<<<<<<<<<:<<<<«cc<<<<<<<<<:S2 



S3-S' 
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4. W3 -r^jDN ^"^jfl^M 
r*«DNA&, MISB»S»E lfeit/E £6HfcE 1 *5 «fcl* 

: puci9^^, xmmoHs atez<omnmifct>wmti: 



(^U/^joJ;(;dNTPt«ir, 3' -^m^^*) *3«fcUtE3 

6. M 5 - k flR«g?D N Aga?l|^^ 

2iiacODNA (S 1~S 3»AWWJt£^** — +WAW Sriffitt U fflRttt 



7. &PS6-2 x k DNAjia?U<P@;% 
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i^T^tei^^it Tm<nmmmx*®im£ti, xr.^^^^mm^ 

1 . ^--y^f ~ — X/n^^^ — K— 2 OftHJIS^iU^^A 9^IS^K8^$rF - 
1 2W^tlto EC3/7 C^^ffS 2 8 8 6 2 5^#J!fl, gf£#^9 
0 0 5 10 0 1 Tl-European Collection of Animal Cell Culture (ECACC) 
^ft ; 



£fbfd N Hadlaczky et al . (1991) Proc. Natl. Acad. Sci . U. S. A. 88: 8106-8110 
*5ctt>^ll^rrttlJ®0 8/3 7 5 2 7 1 ^t#J$] iJi^EC 3/7 C 5 l&m 
1#fF5 2 8 8 6 2 5 ^r^o X tKPraznovszky et al . (1991) Proc. Nat 1. Acad. Sci 
. U. S. A . 88:11042-11046#RB] v^^M^ibl/CKE 1 - 2/4 
y K&MS^^, 4 0 0/1 g/m LOG 4 1 8 £r*a£rF- 1 2 ±&i& [SIGMA, St. Lo 
uis, M0] -cmtt^tLo 

2. ^Ti-te^tOTF 1 0 0 4 G 1 9*5£t/TF 1 0 0 4G- 1 9C 5v-)^ 

mmtuT^mmco i9C5XHa4A^-/y. ; K^ctt>^n-oifii^^^, 4 

0 0 m g/m L&TtfVM' v^B [Calbiochem] £ts tr F - 1 2 Jgfifi-C 

LP1 3~1 5 /z g/mLcO^Pv^f v/y [SIGHA.St. Lou 

is, M0] £<&tpF-l 2J&ifc-Cii£ftfUfc 0 

3. EC3/7C5«^7^; K [7r^^r^bA^pH 13 2, 
p CHI 1 0 ; Hall et al . (1983) J. Mol. Appl. Gen . 2: 101-109 t A 
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KDNA 2~5 n g^iUt^z-v^DNA 2 0 n g £rfflV*T, U y^^') 
ADNAit^ [0»Jx.(i, Chen etal . (1987) 



Mol. Cell. Biol . 7:2745-2752#|$] M <fc oTfro fc e 

[Davidson et al . (1976) Som. Cell. Genet . 2:165-176] e 4 0 0 m g/mL 

^2X1 O^cDS^frjTO^iO^ x 1 0 G fico K^— jKaflSSr, 'fUxfuy 
/U&ffl^tifr&Lfc [Davidson et al . (1976) Som. Cell. Genet . 2:16 
5-176*18] o s^-7 ] J y KSrilSUU 1 0%FCSioJ:U ! 4 0 0 /* g/mL 
G 4 1 8 Sr-Stf F- 1 2/HAT^fifi-CilSLfc [Szybalsky et al . (1962) N 
atl. Cancer Inst. Monogr . 7: 75-89] 0 W^y 5/ K#fBB£3U-:fctt 6 HRj 

S^OSV^tfcRffiDNA [pMCPEl. 5 1] £flH^c, 

E C 3/7 C 5M^b»^»^AI^^MM«#^, ^ 
y K7x o — [Goodfel low etal. (1989) 



Techniques for mammalian genome transfer, Genome Analysis a Practical Ap 
proach, K. E. Davies, ed. , IRL Press, Oxford, Washington DC. pp. 1-17] 3o 
XXf-Y^Vb [Yamada et al . (1990) Oncogene 5: 1 14 1-1147] CO^j&Sr/flV \ 
V Vfj^Mot [Saxon et al . (1985) Mol. Cell. Biol . J_: 140-146 
] tTo7t c T2 577^^^(05 X 1 0 6 iWEC3/7 C5»^ 

, &#Ji;iO. 0 5m g/m LO^/Ut S K"C 4 8 P*IHL 1 0 m g/mL^t 
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— /Ufl^Bt&l^flH^fco MMC n e o £§tr||l!]iS<E>ig!S'J&\ 4 0 0-8 0 0 /ig 
»/J^i*Sr. UATOJ: 9 i-UT 1 B 3JoJ:t/GHB4 2 K-7— M#T 



■C«0^n^>f ^vjStttiB^] o Kt»»^lLt, 2 4 -3 68^1^ 
6 0-7 5%<0ift$&&£»fc 0 12^fcL<(i24l^ra(:bfcoT3 

'H£ffc&»3BLfc 0 GHB 4 2JjsWflS©/J^b«r<IEji-t-*fc«6, Mfc^riS^SML 

fc (3 7t-ei o#fu» c ^t^ao-at^ xtztt^/i-t^^ti&imt&mMic 

iC*S§^£-ttr, 3 7tt?3 0-4 O^^i^g yLfc B 

aV^, 1 -3 X 1 0 7 flSCO«fe (6 0-7 0%&/hSjfcfi!&) A- 

1 1 SS-34D- ^ — rf34 — 3 7tT8 0 5>TO 1 9 0 0 0 r pmldTaS^ 
Lfc 0 iS'L^L 2ocD^J&^m^$&l&*U 4tTM 0^2 0 0 0 r pmf: 

1 B 3 3o <£ £/G H B 4 2&flJS&^<b#Act&/h$ef£&, E 2 D 6 Kir»^$tt 
E2D6 pCHTV2l:i6CH 



O K - 2 OftlJiaroC a p o 4 h7^7x^->3 y|:«totHP>^t. 
$ KpCHTV2tt, S V 4 0 ^n^-^fc J:0«jK U 7r ^Mtfl^ Saccharo 
myces cerevisiae U R A 3 Mfc-=F* ^ \ 4 ^»XaA^ ^ — 2 fWUftW 
(§£DNA£>2. 4*D<tt> + 3. 2 k b BfJt (H C - 2 ttlSfitf ; Fatyol et al , (19 
94) Nuc. Acids Res . 22 : 3728-3736#Jft) , *s 7 V T M AtiUMfc^-tD 2 ®CO =1 
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t°— ( 1 mW¥-¥&M&'> 4 '^X^S fcf (HSV-TK) mB^-y^^r 

— ?io£Xfs V4 o #y r^^/wtft^-ic^i^Lfc^co-cfc*? , ft&2?fi*Ky 
mmm'b&ft&ffl&tmmzi,Tm>L^, y * v^p^^-p (pha 

0—7 0 %^tSt^t^CiJDx Ac 0 ^tt^r^tar* 3 0-4 

o#bih 



£5 0%;Ky i/y^y 3— (PEG) lmLtHCl #RIH >^r^^— 
v'gVLfc. PEGSr^U #*#5&lliLf8&<& £ fc^ F - 1 2 JgJft-C 3 0^ 

, #WJ!a*4S*«r h y ^^SlU 4 0 0 Mg/mLOM/p-7>fv/yBioJ; 

?a— V£&f^ X-ga 1 $S&mc&r>X hv-y— ^O^g^tCO^ 
T5>WUfc 0 GHB 4 2'&'\-mWt E 2D 6 K»<t«^H J:o Ttl^^lT^ 
fc SOO'M':/ y y n — y^(D4W, GHB42tt 

T^£^ <h£^LT^<5 0 ff^Cl, 1 B 3 E 2 D 6 K^flflS t 
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B. ifefeijc5»gfe 

MOhy^^G^, 7 V<b<02fi£(Wang &; Fedoroff (1972) Nature 
235:52-54] £/H<^Tm\ B S GlC J:51fffia*KafefelC«*ttiSrff ofc 0 C# 
(Sumner (1972) Exp. Cell Res . 75:304-306) (C^oT^ 

jfeufc. yo^m^y^y [Brdu] im*^tc<tssfcfe(«fia!to«tti 

tCfi, s<V—b<D (Perry &; Wolff (1974) Nature 251 :156-158) ^/l^ Ui?-T 
[FPG] Sfefe&Srffl^fc, 

t h^LttjJ^^lfilfff LU 8 5 1 [Hadlaczky et al . (1986) Exp. Cel 1 . Res . 167 
: 1-15] K«fc*ffl«ft«1£3te«^ 

situ/^yyy>f^—>3>«: % KflKO^ffiJCtSgoTfTofc [Hadlaczky et al 
. (1991) Proc. Natl. Acad. Sci.U. S. A. 88: 8106-81 10#fiS ; £ kid, ^H^fftii 
J^O 8X3 7 5 2 7 1 o 9 Sfe&flao&SUClS 2 Mffl&Sr 



WldtEoT* 7/^^^ yiMB r dU^ty ^o-t;^ [Boehringer] 
, UEffi^^&td^or^Tofc [Sumner (1991) Chrotnosoma 100 :410-418] 0 ^(D 

mmm>fr2 5 k vx-m^-t^^^Ls-s 0 omnwxm^Mm^mu 

E. DNAtft^ ^7^5 Kfe^^P— ^ 

1 ■ -f&Mxm 

DNAlft(i^fnt), ^fJW&f^oTfTofc Sambrook et al 

(1989) Molecular cloning: A Laboratory Manual Cold Spring Harbor Labor 
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atory Press, Cold Spring Harbor, NY^f$] 0 ^ £*<&£Mgf*Hl#7''n — 
, 7 ffi±<Djjfe\C£ oTtlf/c [Dr. J. B. Rattner, University of Calgary 

, Alberta, Canada] 0 ^;^!J-^C07 ht-^±^ib, ^ V ^(D^Wi'tM 
^P-^^^P-^y^l^^^TODNAyn-y [Wong et al . ( 
1988) Nucl. Acids Res. 



26:ll645-ll66l#^] <£>&0t£gi*fc. n±'^ A 7* * — # / A D N A l^T> 



©»IS*fiI«l-H^©^D-->ySffilGy | J [ F A tyo l et al 

(1994) Nucl. Acids Res . 22:3728-3736] t)ffl^fc 0 £*&fe(fc<£>#fe£:, 
^^^jE^feK(C@*<^^ o— ^V^LfcfiV^I&S^Ba^J [pMCPl. 5 1 
] £r/flv^TfT^/Co 

|t^7^7x^'>3 ^*3j:r/in situ^WT*!) S" 3 Victim pCH 

1 1 0/3 -#77 K^>y— ^^IH^ [Pharmacia^/ctelnvitrogen] ioit^A c 

1 8 7 5 S a m 7 77 — D N A [New England Biolabs] SrJfH^c 

2 . 7*7 7>^KpPuroTel <DfiS|^ 

7 p p^^v^>^M^T-^J:U i ^ D-^ffc2. 5kbt H^/J^ia^J DE?iJ 
#-^■3] pBabe-puroUhn ty^/U*^? # — d>P>ffl^ Lfc [Morg 

enstern et al. (1990) 



Nuc 1 . Ac i ds Res . L8: 3587- 35 96 ; D r . L . S z 6 k e 1 y ( M i c r ob i o 1 oe y 

and Turaorbiology Center, Karolinska Instituted Stockholm) Kl J; o Xfxfctfc 
; £*bt-, Tonghua et al . (1995) Chin. Med. J . (Beijing, Engl. Ed. ) 108:65 
3-659;Couto et al . (1994) Infect. Immun . 62: 2375-2378 ; Dune k ley et al . ( 
1992) 



FEBS Lett . 296: 128-34 ; French et al . (1995) Anal. Biochem . 228: 354-355; Li 
u et al . (1995) Blood 85: 1095-1 103; P C TtHipWO 9 5 2 0 0 44^, 
WO 9 5 0 0 1 7 8 -^r^SXtFWO 9 4 1 9 4 5 6 -S- . 
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JftMMKE 1 - 2/4, EC3/7C5, TF1 004G19C5, 19C5 
XHa4, G 3 D SioitFH 1 D 3 ^r, ~fy-<^ Y$km\Z-'&iX, ECACC ( 
European Collection of Animal Cell Culture) IC, ^jft^JxSSfcft-^ 9 6 0 4 
924, 9604925, 9604926, 9604927, 9604928*3 
£119 6 0 4 9 2 9R*Ktfc, Z.tlb<Dmffe&(D%Tm* 1 9 9 6^4^ 9 B 
iCff-otc (European Collection of Animal Cell Culture (ECACC) Vacci ne Resea 
rch and Production Laboratory, Public Health Laboratory Service, Centre 
for Appl icedMicrobiology and Research, Porton Down, Salisbury, Wiltshire 
SP4 OJG, United Kingdom) 0 *JK(£*5V ^X^m®%&?&\Ztt-t Z>jEtK<D 



(Gyula Hadlaczky, H. 6723, SZEGED, SMAMOS U. 1. A. IX. 36. HUNGARY) co^mj 
H^J2 

EC3/7, EC 3/7 C 5 fei:tJ e ggiiiNBjaa^(01&^ 

E C3/7«Mlt n e o -Ebm^^^f-r 6 LMT K"^ £ ^M^T'fo 6 
o EC3/7C5M^li, n e o - ^^M^Wt^ E C 3/ 7 CO^i- 

A. EC3/7» 

2 8 8 6 2 5^- Praznovszky et al . (1991) Proc.Natl 

. Acad.Sci. U.S.A . 88: 1 1042-1 1046*5 <fc TJ^Hadlaczky et al . (199 1) Proc. Na 
tl.Acad. Sci. U.S.A. 88: 8106-8110 #ft3] tCtBiffiO^riSfctCtSo T , th^oJ:^ 
^DMC0DNA^W-r^) Affile UCM8*5j:UUg tWESneo] <D&m& 
iMMSlC, ^/^gKj^^ASc^r, iMvC/^LMTK"W»i [EC 
3/7] T*tT9 e 

X tpX $ n— ^V^Lfc 1 4 k b(7>t hDNAlit [A CM 8] ifccfcU^te^ 
— i&fc^- [A g t WE S n e o] <D& b 7 > *7 * ? is a >\Z. X *) , ffitt"^ 
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C 3 / 7 X'l&J&lsti [Hadtaczky et al . (1991) Proc. Natl. Acad. Sci . U. S. A. 8 
8:8106-8110 ; El 1 0M1 0 WDNA [ X D N Ajocfc O^ — ti — = — 

KtSDNA] <7)»a^ii^Sr, ^i«gSftJ®*Sfefettc [7#Sfefef* (Ell B#JS0 ] 

n e o -W)m& m 1 C#flS) ] o — »Jm«cSfcfe«s: flU 1 C) Ko^Ttt, fcffc 

m&£.cz> [eh E#fia] o -t(jj^^^±cD2{ico^^(ogggt^i o 

5 («cq^i 0%T-) (HJ1F) 0 r<D&&{£&r>tttHfe<t Lt, th, A, ^ 
K^J;^^--^^ ^vPttit^^-DN Aa>bflto!c£;h,5as, -g^o-v*;* 
M^DNA^tt6o ^J^AtlfiEM/^ib, MMCneo(0$IM:neo- 



6 0 MMCn e o £*ati>iM&^JC:fcm 6 5 ~&&t$(D± % £ 2 0 — 3 0 M b 

-SllJlfrffefefr [Ell E] Wf5EC3/7«^^, Sll-tt^ 
— ^^fCfcoT. 2{®cO»{fl0S^ [EC3/7 C Sioi^E C 3/7 C 6] & 
SB<JLfc« ZftbomifamXte, n e o -ilSWttf [n e o - 

s ±jci&«)btLfc^, ^-M^^&tt^ mmnimtemnft&iDN 

Affi3?iJSr#U-C*5f9, fStt/j:neo-il)I*li^fc/^ofc [El 1 F^o <t 1/ 1 G 

] o 

zftb<n^=-%H&m*. vt^mm^^v^^^r—-^-^y^^ir^<^ 
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t°V^lCj:oriilSSfJ-C^^^ofc 0 EC3/7 C 6 ^CO^jJScO&BJ&^tfcfl =i ;U 



B. EC3/7C5joJ:(;EC3/7C 6jNBife^C0%^f 

n e o - ;^Mtt5EC3/7C 5JMS£r, ^28&<DG 4 1 8 [gc*E 
fflfi:C0 4 0{g] T*COEC 3/7JM&^3 5 0 UfcftM:bfc £ 2 t2 — -^/f\z 
&iX&1t 0 2o(Dm—1ffl1fa&&<D$c&temft&%i [EC3/7C5^J;(;EC3 
/7C6] £f#fc. r^XbOJNBJia^tt, ^M^±ICneo-W^L, 

•^co^coin situ^^y ^>fi?— >g ^gfea*b, mm 
^^Srt^^^fc o EC3/7C5^J;(;EC3/7C6W 

^«/J^DN Aga^JCOffiififea £\ in situ^-Y "7 V f 4 if — a 

Mffi'hn&m D N A Sd^iJ <fc o T $ tlft Z\ t & ffk L X ^ S 0 



8 6 2 5^] 0 
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(Dh<Dtitmi-%^tX\ neo-^fefeff:^ neo-ITOtnM 
&mft<Dfcfc&MXfo£^t&Wtbfr\Zte^X\,^2> 0 ZtlltZblZ^ neo-^ 

^-^-iftg^ic&ftLfci^ [mm 

Cneo] &r^^"£ [Hadlaczky et al . (1991) Proc. Natl. Acad. Sci. U.S.A . 
88:8106-8110] 0 MMCneofl * -&&f£^&i&fc^i|£^C>-< 



MM C n e o (Dfeffim^ V t'^yw&^b, fc hDNAfei^+^^Vyi 

^1^^5if^ ! i^tLa^<h^P^^/6 i (C/ t ^oTV^6o MMCneote, fa 1 6 0 k b 
(DftMrfv y?(DMX+X CM8&£Xfl g t WE S n e o D N A<D$0 3 0 — 50 

6c m{CAD^.-C, "V*>X^ig/h*a[ga^y [Praznovszky et al . (1991) Proc. Na 
tl.Acad. Sci.U. S. A . 88:11042-11046] ft b WcSfefe^frOjESfe-CfliS^CO^itl?! 

f 6IIEM^ ^ X D N A ^Mt ^MMfe^n - ^m CPE 1. 51 

in situ'W :/y if— VtCjioTMMC n e o X*W£>btltz. 0 n e o - 

mmm*. <pmx^^t>m^iitftm<D^mvNAtmM^x^^ 0 neo-i 



*ij;(;t hDNA^#ftt5rd:-C^f)^fc6o La»Lfc#?>* MMCneo 
cop^asicte. in si tu/N^f ^ y y>{ f — > 3 y |; J; o t njj b 7 
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^fti-6t>«-C4>6, n e o - W£#^&B3i^3fcD N A&WX&mm * 
^5feig/hJKiB3?iJH-f-^/iMMCn e o ffi^/h&£^f&-C# 5*5, «LKICj;oT 

W^&lC^oT, EC3/7C5»^MDNA^ML^ 0 DNAlCO 
# — CO#HH(C^or, PCR'^f^ (Expand Long Template PCR) [ 
Boehringer Mannheim] %m ^ ^X &8ft*8<I£r?To fc 0 -t^JaflS^ifc-Cfl, neo 

- ^ -^fettir^*-^ ^ r- ^ a ^co^^foan^H-^^-r 3 3 
Kcoaa^ijii, 3<Dmv)<n3 3m<v*i? Kt lt^lt&So n 



■t co^t-y =0?^ u^-^ KSTJE^ilfigO^?^ — £ IT/fi^T, :?x- 

?> n e o - * ~&&ft<D&&&+&WfflF.*tmm&%t [ 1 9 C 5 X H a 4 mm 

r a uxn^M^-^x-rnhHt^v^-^j**?--^^ -y KftHJfe^G B 4 
3] ^ib^ntLfcDNAjco^^-c, f^D^^-r-^— &m*TMmm 
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, *9«^«9H«ai$ix^^ofc, m&ttmmv&'e&v>tiizi&%:i>. neo-^ 
d n a &m $ jx, 7c ~ imb * * sfefei^cowf ^*iia*i o n# a-»o 

3 0CDi#^£/jMj£>gWJ£r, G e n b a n k/EMB L — $ ^ lc£> -5 $6 
A<0§|$»(-*f LTBi^ (^9 6%) ta^^^LT^ytc ifi?iJ#^l 5 12, f*— 

IFfK^ [Hadlaczky et al . , ( 1 982) Chromosoma 86: 643-659] £/8^T. ^K7 
b (Hadlaczky et al . , (1981) C hromosoma 81:537-555] %dM<DjjffiZV£ 
oTiMiL/c, ^^ffii^^r 1 2 0 0 x g T 3 0 5)Ptt^ L t c S~Sfefefls£ 

^tf±?ff&5 0 0 0 Xg^3 0#Pfl»'frU h «raaw?fca«#St(-w»»^ 



D. MM C n e o/f&^MbcfcU^n e o^^Ogc^i^ 

2 8 4 0K*?fcoT#il^JgJfc*"eric^$i2\ #CfC4 0 0 /i g/mL^G4 1 
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o n e o3ae^«)|S^*i, *®^«**ttT-C2 9O0fflG4 1 8^4^^ 
-1 2 $ tit E C 3 / 7 C 5 L fc 0 S -ftfefls^ 



<b<Dn e otgfWli«8tt, MM C n e o J; o T»»£ratt £ "I 

MCn e o<Oj^i22t£g^5fe*t"5r Hi|f)M:^o/: 0 2 5 0 0 <7>«#4Jf*t> 6 
3l*feffj3 

A. 5~ftfeflgjE» 

n e o - * [MM C n e o £1^3, EH 2 C] tt, /^A^^- *3«tt/ 

ttEC3/7C6] t<z>j»^(cJ:5ja^«K^*c:^$ix"CV^o 3 7m^^ 

El. 5 1 v^^fMDNA^n»^^|,in situ^-f 7 V ^ — 
o MMCneoH^fbl:, E C 3 / 7 C 5 fflm&&<D%k'\*mft<DM&\Z <fc oT^ 



t>-?t>*temfa [1-5%] ^MMCneo^gttf: (*fc*i(S^pLfc) i^Sjft 
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0^5 0 m»&Voft& J =F&£Xfi$—%i&ft±:\z.1hZ>\: K:fcJ:tJU<Z)ffi#Jlco^r 

MMCneoli E C 3 / 7 C 5 V J J*(Dfkb'h£ V^fettrfc 9 , 2 0 — 
3 OMb <hti££n, (^**) 

o ^#$^h$<<c5:i^ fSB¥^5>S'J^tcJ:o-C. mUSfefeflwHSiEiKa* 



corfc^o »^l£tfi£WiiH#££*Lrt*& J; 9 \z&t>ti 

? — rfc^o ^(d^JI/^r^tL^^fflSlS^iELri/^r ttt, MMCneoCOl 

MCn e o^W|a^ii^fc«)WgW$Uffit LTftfiottf *r*Xf*, ftfl 

T^*fcJilfefe*Kf9i&^(Cj:or©»$-frSr ir^r^S^ MMC n e oCOn 
e o -ibJ^Ji, Jt$fefi*J*£^ 1 5 0-2 0 0MbCO^ne o &&(£GDIE^#^ 



B. X n e ogkfe&Oj^ig 

EC3/7*3«tOf^-ir^= — X^A^^-Jpm*|Biia [13 2] Ciot^^fc 
/N^^y y KWKE 1 -2/4m -^Jfl^fe^^^cOn e o -JS&^C* 
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iz% £<D&fete%k&ftfcJ&I&£tltz. l-ttefr-h. I n e olfc&ft ; Praznovszky 
et al . (1991) Proc. Natl. Acad. Sci. U.S.A . 88: 1 1042-1 1046#HS] 0 X n e o 
Sfefetttt, 5tcfiSlcteja-t-5«^ttibJ^fteS:*U, ^ tK Iffljfrfc J:*/-*' 2*© 

W<y Kfr^jS^S^^^^MfcttRflDN A [Praznovszky et al . (1991) P 
roc. Natl. Acad. Sci . U. S. A . 88:11042-11046] Id J; o T5>^ $ ix6o 

ry— tr— ^jfefe^gj (so 



w C0*Sa&te, 7c — Sbmfls 7 SSfefefle i: n e o - * -tk&ft&G1~Z> EC3/7C 

h 7^*7*? is a ^m9lt>*t><D&%:fc&oX £ fbi^tttf <b*x£ 0 EC 3/ 
7C5HlM^ x X~7 7 — v^DNA, if a W *>Vilfift£»e^iff»^ [pH 

i 3 2] *sj:o!p h^y— vm&^mmvo Cp ch i 1 o] xmw&& 

fc^feDNAO^&a fc°— Sr^-T^bixfc^fffiaifeiiffllia^iCOV^T, in situ^ 
-Y^y ^-fif— VtCioTIW^-C, &9&^teCQ{£fg£&£U LacZ 

A. W&fc.fctJ'frfe 

l . p H l 3 2 coffijg 
pH 1 3 2 ^ 7 * ^ Kfi, j3 -T^V^n*- — ^— CO^J^TIC 

-< v^vBi^ia^^^t/^H i v- i g a g y /KifV a [ y stf-frV A^BB^JK 

p H y g 
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^7^; K [Sugden et ah (1985) Mol. Cell. Biol . 5:410-413 ; V y yffl± ( 
Dr. A. D. Riggs, Beckman Research Institute, Duarte) frbtfkty; ; 0>JxJ3!3fclI]4$ 
fF4 9 9 7 7 6 4 ^#!&] *5<fcl/p PC- RAG 1 2 7^7^; K [Chang et al 
. (1990) Clin Biotech 2:23-31 ; p y ->tff-± (Dr. J. J. Rossi, Beckman Research 
Institute, Duarte) ; #lH IVgagU ytflf >T Afc feWC -7 ^ ^ 

4$fF5 2 7 2 2 6 2f, 514979 e-^fcJzt/S 1 4 4 0 1 9^*>#J!B] A*<b 
fiSlgUfCo BamH I y — *SfiS|» LT 1^3 y ixSiA«5©»A^§l-^-T 
<5pPC-RAGl 2 COm^t: , B a m H I tHffc pH/3-Apr-lgpt (d^T 
ofc [Gunning et al . (1987) Proc. Natl. Acad. Sci . U.S.A . 84 : 4831-4835#R8 
, *S*£fr5 1 4 4 0 1 9^h&mi . 

-7=7*% KpH 1 3 ? lc LTt?l^ Lfc e p PC-RAG 

1 2 [Chang et al . (1990) Clin. Biotech . 2:23-31tCgS13c] £ B a m H I T'i'Nj 

©3' ^ 



(csv 4 o^^^^ifcif^i^TKL) r^/Hkm-^-^RffiUT^setH i v 

y /K'if >T jUs@£M- [y#1f>f AD i: (Chang ot al . (1990) Clin. Biotec 

h. 2:23-31<C<£6) ; xj y ^ (Rossi) b(C^S^^4^fr5 144019^ 
^^<7>*?ffr(73l§|4 h&mi Zm-Z>mft$:WyJ&^tz 0 (Chang et a 

1. (1990) Clin. Biotech . 2:23-31) CO^^ficB2^^ct 9 DWAD^i 

w^lt, h i v g a g iae^^afgffl^^Baa^ff ^, :o p pc-ra 

G 1 2<7)&rJi'£r pBluescript-KS ( + ) [Stratagene, La jolla, 
CA] y^Lt, zfy^x. Kl 3 2 Sr^fc. ^7*^ Kl 3 

2 £ X h o I 33 J:t* E c o R I •gfflfts$ijrt\ Mte^co 5 ' 5fca8Sl;i 0 -Ti'^ 
^u^-^-^^-b, jHS^-0 3' jfcSBldS V4 0 llfclMl#:io«fcUW y Tv*- 

pHy g [Sugden et al . (1985) Mol. Cell. Biol . 5: 410-413] CO EcoR I *3 
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tz 0 ^:-c, phi 3 2ii, #lh i v y 7Kif-r ^mfc^- 1 #ac s v 4 o 



diiifcSLfc^S yy^t-^K^yp^-^", ^fbt/tc^BiCo 1 E 1$ 

hs v- 1 t kmfcTfrb<Dm^ttm&ffl^"Ts^yu^4~>>'B\z.tti-%m 

te&^-jL&y*?** KpHyg ^[1^4 9 9 7 7 6 4^ 4686 

l 8 6^-doiU!5 1 6 2 2 1 5 (ifiMSOJ*, p K a n 2 [Yates et al . 

(1984) Proc. Natl. Acad. Sci. U.S.A . 81: 3806-3810] ^i^p LG8 9 [Gritz 
et al . (1983) Gene 24 : 179-1 88#J&] ^ fefflfSB £ t> <Wfo 6 D 
, p K a n 2 lr Sjru I ^ J:[>'Bj_L I 1 , ^7^^/yTn5 

fc3feWBfi?iJ&fc0WL;fco S n a 1 «flfc^<P¥ffi;fcflBig8S & At* B g 1 I I SMfc 
-CCD T^tti^J SSI [M2 OmLf, T4DNA1) # ' — tf (BRL) 1 7^ 
a>T ^n^^ <>yii4 h p h I^^^fk Lf: p K a 
n 2 irjf ALTho pKan2CO Sma 1 gg&jo J; l^ B g 1 1 I Iflffc 

pHy g^cD^n^e— ^-jb^^^y A^Sfi^r^-r^^H 1 



vy Tf^r^ j*mmfo(Dm?<ti>fi>'&t>tiz>77 k p h 1 3 2^^, 0 -7^ 

^n^r — ^ — cO^J^Tf^^H 1 V y /Kif>f A/^fj^TK^n*- ? — <nm 
X*<Os^ ? v ^ >f v >f-H£itfcT- a? & 5 o 

2. Sfefeflcfrjfefifc 

3. iNBlfeigjE 

£AT!-i2&<£>T F 1 0 0 4 G 1 9 iJctOTF 1 0 0 4 G - 1 9 C 5 £**fflj|& 
tl9C5XHa4W^y>y K# Xf\Z ^tKOWm^ & . 4 0 0 u g/mL 
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<n^4 '»B [Calbiochem] £-afr F - 1 2 J&ifc"CJg3l Lfc 0 

B. EC3/7 C5^h7y^7x^y/g >{Cj:6T F 1 Q 0 4 C 1 9 

•Jy*^ K [7 7 ^^7j!i^A^Wj: p H 1 3 2 , pCHllO; Hall e 
t al . (1983) J. Mol. Appl.Gen . 2: 101-109 t>#JH?] fcit/ADNA [ * c 1 8 
7 5Sam7 (New England Biolabs) d:EC3/7C5(!:^h7>^7x^ 
->3 5X1 0 6 f@CO^^^^^f- 19 "T 1 ^^ ; KDNA2-5/xgio 



e tr;^77"V ! DNA2 0 n g £r/El>T, U yi^/^^ADNA^ 

(i, Chen et al . (1987) Mol. Cel 1. Biol . 7:2745-2752#fi6] l£«fc oTfrofco 

T F 1 0 O 4 G 1 9 t&£tlZMW&&&<D--<>(DttVtfrb, Ztl&frteQ <D 
3 tT— »0#a^.ii^.pH 1 3 2gfi?iJ£>J;LJ r p CH 1 1 0 iE3?'J£*r U M l^A-O) 

h^n-T' [CM8 ; 0IJx.li, ^H^FFfflfSI 0 8/3 7 5 2 7 1 ^-#B8] fc/flt* 
fcin situ/W S^a VtCjCoT^ffl^i^, EC3/7C5«(D 

TF 1 0 0 4 G1 9 fcfflJIS^ a* D-^-y^fCiot, 1^)100- 

i 5 0Mb (Di® t a^^^ 7 «m [y-ir-^sfefeflo 

o-^y^ d — F 1 0 0 4G-19C5 [HI 2 D] r cOJftflflS^li, g 



6 0 4 0 9 2 6Tl:ECACCC*l£LTfc5 0 ~(0&&Mufi, MDNA^ 
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TF1 004G-1 9 C 5#BH»a^(C*3^5 X 7 7 — v**ij:tfp Hi 32DNA 

|:/iofc [El 2D] 0 ry— fe — v?j Jfefe«2 [J^T\ SC<!:t)M6] tf>EC3 
/7 c 5«^(7)7c-JSbi^^fe^ (FD) 

Ztl&mm-t&tz.ib, p CH 1 1 0 j3 <fc tf p H 1 3 2 ^7^ ^ KW«B^ii^Sl5 



K±3J:OfpCH 1 1 0 7°7^^; Ko#t-#a^ii^*^ib^(-*:ofco 
cmSr^^t-SS^Syt*, DNA^M^^ h 3 3 2 5 8 <D#ftT(£*fliJ!S 

Mf^MoiM^^C, '^^y *V -t?">3 y^-y£tt:ij£#J&£H- 
Iit6:H^^a o r<^*-&*fflt^<t, TF 1 0 0 4 G-19C 5JMStO 

y >g vtcis ry— tr-^j ^^^it^^tc^^o 

*f-f 3^*:* h^ITF 1004G-19C S&Bi&TOin si tuT'COW ^ y ^ 



1 32 3oJ;T^pCHl 107^7^; K D N AfaWWT y/ 'J =* y IdBHg 
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. ^£*<D/^gttfflDNA&Jfl^Tin si tuW :/ V #4 if — 3 V'&fTort:. 

£ 0 y-ir-^Sfefe^^^tf^T^IB&J^^RWft^W -7V ^if-v-a v*s« 

#&fjm£®Jl^{£ [0*J;ttf, Hadlaczky et al . (1989) Chromosoma 97:282-288# 
BS] W^gltttSt htmBR#&Lft [LU 



8 5 1] *fflV^fcng»^0?^-Ctt, y— fe-^ffe&«c^^®,j^fls:^ i fl§cD^ 
T\ v^^^>iDN A7"p- ycOin situ'W ^ y if — is a yff-Sf- £ «t t> 
F. y-i;-^Sfefeft(PSiggfefeR^^ 

^0 LtTF 10 04G-1 9C5WH y — fe — ^gfe-feflceOUKSfefiW 

/Ktc^waE-ts^ i/^i^itfe^-jo jit*/? * h ^>y-if ^ 

WM^t-^r^t^o TF 1 00 4G-19C5«, 2 0 0 ^g/mL 
CD^-f ^p-v^ i/^BCD'&&TX\ 4>5V^li4 0 0/ig/niL©S^-C$i, #N 

*3 j; U^— n tT— j&e^O>/h»rJt J: 5 / -if >- w ^ y ^ if - v- 3 y(C J; o 

TF1 004G-1 9C 5^Sfi»to»t5*S^^-^7^ h v^—ifiS 
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ft,. ±X<DT F1004G-19C 5 &]J&iCjo^T& l/^UW /3 -iSy 2 hisf 

y — ^Sfefei^oW^SHSfefeJI^^i-sa^^, T F 1 0 0 4 G - 1 

Lac ZSfefefie^SrHW-f-Sr t&ffftfctb, TF 1 0 0 4 G-19C5v>?7 

<t ^ -v - wmiHBjia t raraco p e Gfi^^^^tTo^ 0 

^W^y y KSraSS'JU G4 1 8 [4 0 0/t g/mL] *3J: t/W ^ o > V 
[2 0 0 m g/mL] S:StfHAT#JfitJS«fLfc. 1 9C5XHa 3*3«fctM 
9 C 5 XH a 4 £#£*X5 2 <a<Z>'N>f ^ y y o — v Cil6lig!£^9 6 
0 4 0 9 2 7TCECACCi:fHtLTfo6) fcjBB'JLrt:,, *<D\,^tlb* y~ 

1 9 C 5 XH a 4'W 7 V y K<7)i?i— &Bfl&|*3 3fc o ^— 2 7 flUSriftB^ L, flg>* 
£0-t^^^ n — VdlOl ^"C^^T Lfc 0 ^A^^- *3 VX(D8k&fa%t&7'u~- 
2#^^^^f^7 p ^"y^ffll^/cin si tu'W :/ V ¥4 M 



K«fc 0* 19C5XHa4^ P->^^f -r>f / AiS^C* 

&55>&^?*y/ A^rWi-^>r irJ&Sflfe&SJxfco 1 9 C 5 x H a 4 n-y 

flc^^WitCffefetbSo Brd U*MI 1 9 C 5 XH a 4^^^U v K£l]Jfe£3 0CD 
P(d5>itfco — o<7V^^y j, KJNBJ9SP (GH) Sr. ^-f^n^i/y (2 0 0 
/z g/mL) fcit>'G4 1 8 (4 0 0 m g/mL) 0#*ETtO|£# U iW20 
»*WJaa«tt. G4 1 8 (G) h b< fi^^o^^i^v (H) 3B#i&fl--T-Ci&S 
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1 n — 1 9 C 5 XH a * KX© 

fe^fe^D — J:Sin situW^ V y^V—i/B yiCioTty^ 



rfL/cG 4 1 8 Wfc#T«cSBU£;ftfc4 0<7)fl*<£>^ n — > [C2B5, G 3 C 
5, G4D6, G2B4] ;W8S«>e>*bfc„ >W ? o -WiSSiJT'Cf*, lfflO 
-tf-y^n-V [HID 3] <0^^~&&ft£^o*: 0 r£>* o — ^dfi, ;>< # 

^ftM^o TV^S 4 OOt^^ n-^MLt 2 0 0 m g/m L W ^ 
n-v-^f v-y<D#^ETt-, 4 KDWi* <n*)-~/? n — VC0ftBJi&<£> 1 0 0 %frVchtz 0 
&-jS*7 9 Yisy—Vim*'^'?}) y K**tbi-6fc«), Lac Z^CioT 

C0 1 0 0%^ Lac Zffefcflg;&fcifcofc 0 ^3S^*^*#TT-y— fe-^Sfefe 
&&&t>t£fr<>fcfa<n^irfr<D'^<<7}) y Y^zft v — Lac ZSfc&fiB 



3 yoia^ii, »^DNAd?y— ir— ^ftfe«coffij*|iKafefeK^p>5!m$tLS 

ft!i0 3oOW^y s; Kify^ d — V [G2C6, G 2 D 1 joJir/G 4 D 5] 

tvfc^ofco Lac z^iaot, rtte>^>r^y ^ K^r^^ufc^^ 
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W&^KfctK y-t»^M^ot^/j;^G2C6 4 G 2 D 1 :fc<fcl/G 4 
McottlcHlLtt^:i:«l8t6^t-fcofc e 0-#y^ 



S'J£/H^-C\ y— fe — ^Skfe(fc£*N-3 2oco^:/ y y y$ p — y 1 9 C 5 x 
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7)) y-f-if— v-a ViC J: 9 , 19C5XHa4 ri^^&^-V 4 — -A;* ^ — 
^/ A^— ^iCO-^^^yy A£#-T3 - <t^mm$ttfc 0 2 7{g)<£> 1 9 C 5 XH 
a 4 =*p— — SriKM^U B4rOt^P-yHT»lfU. 2 7 fgCDlJ-y^ n 

1 9 C 5 X H a 3>M^<7) 1 {©£0^^^ n — V, 19C5XHa47 [U2 E 

A. > ^fe^^^-r5^B^^CO^jc 
f^TCO 1 9 C 5 XH a A-V-ff n — Vtt^fe/j^A** — yy A^SLt 



&{&m'tZ>1tlbl£a* ^W^UyM^rBr dUT'Mb, G4 18 (G) 
Kr^-f^p^^vy (H) iB^feWTIciJ&S U ^1: I 0" 4 M(OB r dut 
1 6l^r^M4M!£m\ ^— ^BflSi^y^ o — v£r#fc 0 Br dUW^/A 

1r-v^&#CD^l 5 0 - 2 5 0 M b ^ ^, ^ixl^v 

^^7 #ftfeflc<o i><vt fcmfco -c^fco S'J^KiE^K^^^^t#i-6 r 
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$b*5HHffllc:3S^Ufc2o(7J3EaBJia^ (G 3 D 5 XTfH 1 D 3 ) 51 
MftTt 1 0 0 ZmzLZUkft-C* #&&ft<DMm\Z-&<tftfti>^tc 0 G 3 D 5 
SMS!** G 4 1 8 ^t^ifet'O 1 9 C 5 X H a 4 ttOlill <f: , ZftlZffi<WBE 

^^V^iftifcTW 1 9 C 5 XH a 4 #Wiia<DJ*^ t -tnt^< M^B rdUfe 

ai(c i o r t# bix/c h(ox~h^t- 0 
£ATo*MUi* KjESfefeKiHldffitt^, i^^DNA (teXi/M^MM 

&>9, 40^D'^ DKj7. 5Mb] &±<0^£;*±g|ftHlDNA [El 2*5«fc 



NA^l [Waring et al . (1966) Science 151 :791-794] 0 in si 
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IIEMflCM^^^/n-T' [pMCPE 1 . 5 1 ; 



f^t^^u— 7&ffl\,^Z> t [Wong et al. (1988) Nucl. Acids Res . L6: 11645-116 
£*K -€r^fit h^Llb^lkm [LU8 5 1] l£«fcoT&CaR&i4<Dfc£^fcfI 

pH 1 3 2, pCHllO^il/A DNA^n — ^^r/RV^fcin situW 
^ i?— 3 ^SER^btt, ±r<OliDNA^"7«)^±^|gfiD N ASB^ra<73 
^y^fcSwt^P) sWC /£ oto * * £»*Hi D N A <7}& gB#<Z>«£# 
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— h 3 3 2 5 8 MS (50/i g/mLTl 6ff$Rfl) & 
[03] „ LMTK _ ;rflJ!S^:fcJ;lfA9iTO^ 



9C5XHa4/»f^!)yKtH £ ^»t^^CO^- * v-^- -g [T 
a^T, l m&vft&XXfl fflw^F PG/<y ^33 0Mb(O^JMW 
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INT. 2{©^^^n y?fr£>&tW0 Ztfr-?%Z>o 

T3-8f®GOh y gE^J^^ ^£>6 - tfrb 30-90 



4. r RNAiBfc^BgftJ3r*P*-5 1 B 3 ^fi&cQ;* 

Aftg^?- r D N A) MCMDNA^KfSri^LTV^c 
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* 1 B (S^B r d XJ&mtH 1 X H E 4 1 ([£] 4 



jb^/^^A^-CpHS. 4 — 8. 6tCf|ghUyt^C0 ; $*MM I 0 #£J$) (Cf& 
#U 0. 5M E DTA^^T^n-^^Cj^^tTAilfCo 

^ No t I m<D%&MU&<D£ QteUTiJ yv-^j (rare-cutting) g£ift&[5{£ 
KpWE 1 5 (Stratagene, La Jo 11 a, California) (C^fAL/Co 

no t i -C3 i^cxmmmt^^tz. ^y^^at^-t^ 



IftUfcJNBflaSrL B/Amp^fi-C^S^SLfc. 15 — 2 0 <@<73 = o 
tiL-Vmtt£lkX* §[18 9(03 0^(1^ ^7^U'DNA^ LB/A 

-/y -t?— ^3 ^ICJ: 9 , p UC 1 e/D-^tC^LT^^U ^Vif— >3 
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ffADNArt«0©JRSS|S(flr»*f(C«Lfco f^l89C0=i^> Kan--* 
6^o^-^A^tLt^/: 0 r;h,<bco* a-yft 2 8 (H) 9 k b W» Aft 
) , 3 0 m 9 k b (DftiAm , 6 0 (^) 4 k b (OffiAft) , 113 »9kb 
COfflAW , 15 7 0^9 k b<Z>*¥Aft) ^.tU 5 ! 6 1 



(ffj 9 k b co^ Aft) £**Lfc. $ijpfiffli^iff^e>. p-yn3fi ( 

113, I57*3j:t/16 1) d*|fg£#Aft£*r LT^Sr 
^n-y3 0, 11 3, 1 5 7 *3 J: 1 6 1 ^b(0#'ADNA^ML, 
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m m (o m m 


7a-7 


m ^ <d e b 


th'j y>m (mm 


No. 161 






No. 161 






Nn Ifi 1 

liU • 1 U 1 


— ciV^c yb — • -yjj />) v Vr- ^ ci^ ->tn ^pt) o 




No. 30 


cu*-H[eJ u ntersL i i i a. i y frn^ 


HB31 mm (MkSigUBrdUffl 

m t ~m «a # a-- >^ k 

cJ: 3 H1D3 SfflflaS*© v^x- 


No. 30 


12 j**tLh©*e*©*JH»Sf**JHo » 




NO- 


m-7 NV\ 1 £1 V ?^ >A rl -H 7, /^--& L- fSl KY-: 

i T &t*3~ ^ 5 , I 5 I ,L \ A? W "/U #V -tf— -V 


HB31 HMS 


No. 113 


tp-^no.3o ig#> 6 n § ft ^ ^ mm 0 




No. 113 




K20 


No. 113 






No. 157 


^d-^no. i6i -cm#> h n h t mm 



^A;*^— 0FJil&fl8£, E J 30 t hH^i^^^oiUfH 1 D 3 *M&a>£> DN A £ 

VNo. 3 0, 1 1 3, 1 5 7*iJ;0!l 6 1 ^P>*BUfeWAM^o-yt L 

rffli/^iMf>^n yf^ y^W^y ^-tf—> 3 ^^rtTofc e 7°^^^ K P 
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WE 1 5 Zmtettmyv—^t LT^^fco 4 0(0>^M^ n — vfffiA^CD 

a. ^iWp-yNo. i 6 i omm&vt 

tilVk&fet d — yN o. 1 6 1 It in situ^i^iU^^V^^ ^-f 

^D-yNo. 1 6 1 <Z3»A4fe<D^^^£f#5fc«K * p~V^ N o t I jo 
J:t/B a mH J tWfcS-fr, Not 1 /Bam 



H I ffiitp Bluescr iptKS (Stratagene, La Jol la, Cal ifornia) 
^^/Co ^d— >No. I 6 ](7)»A^2flOiit, 0. 2 k 15*5*1*0. 

-^^£fT9fc«>, i^D?fi{t:^SrB_a_mH I ^tpUC 1 9 tiSSSS-tfrfco * 
D-yNo. 1 6 1 <Dffi7<V0<O 3ffi(DWxft, 0. 6 k b, 1. 8kb*5«fct*4. 
8 k b#A«jWfM-*^fco 

"CiE?iJifcJfe«:*fe 9 IS Ufc, ^CO^^J^—^ <t G E N B ANKr-^-<~^IC^5 
&&\b&\t&L,1tb r ^u — VNo. 1 6 1 ^AWGKNBANK'S:f£ 
t#X 8 2 5 6 4 (*^jHBS-ettSl^I#^-l 6t LXn<L-X^^) X'TfiZtltLtiL 
17 5 5 1 - 1 5 6 7 OCOPdj^)-^^^ ]) /"Ky-ARNAl^-T ( r DN A) 

co-tH^^ □ — GENBA 
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NK§!£#fX8 2 5 6 4 (-^ftfc>£> , E£iJ#-^ 1 6 ) & £ Xf&Jm^ 1 8 - 2 
4 £^T<Ofc^(-fBM3 Lt^/;, 





m 


m T 




@ti y'J & ^ 




X82564 *T? 






16 1 k 1 


75 79 


7755 


No 1 1 , 
B am H I 


18 


1 6 1 in 5 


7756 


8494 


BauHl 


1 9 


1 6 1 m 7 


8495 


1 0231 


BamHI 


20(3t^l/^^h" 8495 - 8950 iz 
21(2*1/*? r 985 1 - 1 023 1 iz 

m % r z> mvn (d & 9r, r ) 


1 6 1 m 1 2 


1 0232 


1 5000 


BamHI 


22( K 1 023 2 - 1 06 00 
\z ffi S f 4 IE ?J CD * ^ f ) 
23< um * 1 4267 - 1 5000 

iz m m t %> m ?u © * ^ -r > 


161k2 


1 500 1 


1 56 76 


Not I , 
BamHI 


24 



fiB^iJ#-^- 1 8 — 2 4 iC^Lfdia^Jte. GENBANKfftitX 8 2 5 6 4 <Z) 
{£©7 5 5 1 — 1 5 6 7 0 "C^ $ ttfciS^J t fi— SBOtfc©* 5 !^^ o T t 

*i5o ^ ■='->' i 6 l nm&lfttitinm&itttifc r dn Aldta^-t-sr tSr^U 



*>ft"tl^5. Sbfc* r RNAM^tt"i?L®b^lCiol^r^#iC(*^S7i5iH5< , 
^Httt: h%k&fcDNAiZtt-tZ>? p — o. 16 1 <V±%om&^^'( 7 V ¥ 

r DN ATWfcktLS <fe 9 6 fc^, H 1 
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T<ozf=7^^-^m\^7f^) y 7— &mm&& (pcr) taot, &&i34©& 

(1-3 0) 



5' -GAGGAATTCCCCATCCCTAATCCAGATTGGTG-3' ( lB£"J#-*§ 2 5 ) 

$kitmmmmMzf s 7<<^— (2142-2111) 

5' -AAACTGCAGGCCGAGCCACCTCTCTTCTGTGTTTG-3' ( K?'J*^ 2 6 ) 
W&ffltm? s 7<{^~-<D1BM (2 1 1 6-2 14 1) 

5' - AGGAATTCACAGAAGAGAGGTGGCTCGGCCTGC-3* ( 2 7 ) 

W&ffi&&'? ! 7'("*--<nt&M (5546-5521) 

5' -AGCCTGCAGGAAGTCATACCTGGGGAGGTGGCCC-3' (i?ijff^2 8 ) 

^^^M^M(cS6f^^ttfo6o (A) ACM8iJj;i/ZgtW 
E S n e olCjia LMTK~;M&<D h 7 ^ ^ ^ v-a >*&<D*? $ X 7 
eOEbl!{lfMH«-?<Z> 1 IslOESIiefSiClJ: ^m^&^&DNAi^^Lfcn e o - 

-<^y-> KJisiflia^-cgc^tufcfcwc&Sc (b) -gaj^-7#^«cwii^ 

ACO^^rW-ra 7#*fefeflc££fl2l«'t-<5o (C) n e o-sbj^^^w-r^p^^ 
(O^^Mi-iO, mneo-UftfeMMti, (D) TC-SbUtt 7 
^&&f£<D#.5fc D N A«EE^tf)*UStt D N A tDtBLfr&fr J; o T H Srfr^ 

%k&frm% ry— Sfefefr<z>^-eS3£fb$-frSo (e) Brdu^J; 
tf/* Ji^JilS'J tc J: o r $ (b h S^I^B $ *u **Lfc: j: o r ^<tc'fcte 
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±fS<75^9^2 5 0-4 0 OMbCOTf^M^^ttSH 1 D3»t 50- 
SW^fFflfiLfc. HlXHe41ttl (>^ft6Mbi;i:CD4joJ:Utne 



2 C l*flj&£^/#Lfc 0 F 1 2&WtpX\ MVl&tir (12 0m g/mLW^n 

mM2 C H U< (iH 1 D 3»HWM$r, y (P 
BS) "C3[H]i5fc#L*; 0 #BJfe£^A$!# y J*-** ^-Cffi&J&fl . l^£it-T, Witt 
PBS-Cj5t^U: c Sfe#LTfcjifflJS&&0. 25MhM~HCl (pH7. 8) d 

ufc 0 mmmz 4 mzx 1 2 0 0 0 r p mx 5 ftmrn^-rz z t xmw t vtz 0 

$-11=7 9 b->y—l£T yte^WL&yo^ 1 mMCDMg Cl 2 , 4 5mMCD0 
->/U^7^ h ^ ^ / — /K 0. 8 m g/mLOo - — h n ;7 ^^yU~ 3 - D - 7*/ 
^ K M°=7 / > 6 mMcD 1) hy^^ (pH 7. 5) £^A,T*^ 
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->3^Lfc^, 3fg^t^lM N a 2 C0 3 ^I]X.5 I tt'^^Jh I, 4 2 

y1rW-^^£*ff&£ Utffi^fco ^J^coiE^IS^PJ^ L/c ^ -5, 0. l — 
0. 8 0D 420 Tfcofc 0 ^~^/7^ 3 7t:-Cl»rd] 

IZ3 nmo 1 <Do-z=. h o 7 0 - D - tf =7 2 h 1^7 y K*M5)#t 

fcaflS^-iBBCOj; 5K:i5fcfrU 2 0mM(D^7 (Hepes) IgtUfft (pH7. 3 
) , 1 0 0mM«i^y)A, 5mMCO(^t-7^*> ,i ;^^J:O t 2mM^^ 
W h-/HCSj»®$ii:fco »'Mteffi:/n-:/£flH\ MSEitftiM 
^Ot-Cl O0?fH5Bl*BSr6lHlfT 5 ^ £T\ fate&W* €-&#iSEMnJ& 1 # 
BSk tt*i^£«ffiS'k*'K 2000 r pmt'l ^ffflS^-fS 

^^^"fe/uo— ^JKJg-&T y-fe^f (Haas and Dowding (1975) , Meth. Enzmol 



/v^-y-^P- h y Tf^y^— h (Itt&Mm : 3 0 0C i/mmo 1 ) 
^Ufc 0 0. 1 rag/mLWM ^D^i/y^Dx.T^«L, ^l^f^ 

T?Bfc*Lfcl§L ±«^>ify^l7y (Whatman) P-8Ux^t 

(2 cm 2 ) (C^tK y K <h LT L<^&£^fz 0 il-C3 0#t, 
ffifft (7 51C) i®*5 0 0mLl:3^A<lfco ^ W^TT'ScWtSi A T P # 



> (Beckman) U-Va ")y^*C, h/^^v'^^ U— 3 



DNA^H I D3*5j:0<mM2 C 1 ffifat>>b&1Z 0 N A fciSEJftffiiJPfi^ y 

^ y ^^if— -> a VCO W^/l^AEilk Lfc (Molecular Dynamics Phosphorlmage 
AnalyzerlCT) 0 Hfto /c»^7i^^^f Lfc D N A<Z>i&ft£*fijETh & tzfr. 
7 4 tv? — ^— =2 f-it^T^n — tfV^U $-13^2 b i/t? — if iSfn 

^-jo j; o«/N-r ^ o >r v jj? .x ^ h ^ v ^ 7 31 7 — if aae^ & = 

a— Kit ft 5>#fK J; oT^L^o 

2. HI D3m^J:^mM2C 1 £fflJ§&-Cg§gjg ^5 0 - # 7 ^ hv^— iffeJ: 



o^TiS^Co h v-^-iff£f£fi, nM2C 

1 jo^t/H 1 D 3MI&^<Offi;#(CO^-t\ 0. 1—0. 8 O D ^ 0 <DWMX?tfaM 
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a . mM2 C 1 jo^L^H 1 D 3^^^C0 j3 ^ h fcfgH&<PJttfe 

1 D 3 Mfi&t&{ti%D<D fi—il'y 9 iflStttt, 4 4 0±2 5U/mg»g& 

1/4. 9 2±13U/mg^IfiTfeofc 0 

H 1 D 3&£ 7jmM2 C 1 J®j&^<D^5>ftt 5MR*5<fc tflitf 



temtofi-ii 3 ?* h^y-^^mc^M^iim^htl-r, HlD3/mM2C 
1 ft -#7^ h^—-£JtJ£t3:*>, 3o^^fl^^co^rnt-io^T tf^^T*^ 
ofco La>L/«tase>, H l D 3 ^ U< lj:mM 2 C 1 Mcoi^mii: LfcHBM 

b . H 1 D 3 Jlt/mM 2 C 1 jjWlte^gV^ :/p^>f ->>^^7^ h 7 V^. 7 a. 7 
?w<t v^*** h7^7i7-fli, HID 3 *fcf*mM2 C 

hid 3*5^^111^12 c 1 mmm^tert zwrnoiitm^vt 



M2 C 1 mffetttmi-X 4 . 1 {&a>JtJ£i££*LT^6. 

IC^/coT^il^^^TT^^^itfcH 1 D3io<fct/mM2C 1 fflflMU;:**** £ 

4 ?zi-i>'{isis&* & h v ^7 ^7 — tfiafcT^mi-^^U&^ofc 0 

3 . HI D 3 jo <fc LFmM 2 C 1 W^UCfettSfl -i3=7$ h vy-^joJ:^^ 

7^^-7^7— ifase^ii, -r=^^>^H i 0 3^.1:^111^12 c im 

m\OSl1&^ ? v ?i #^£{£f*9CD^(::fc& 0 HI D 3*5«fct*mM2 C 1 »^ 
bWLTtDN AWS AiMf V7*n y hW^S^^ (Phosphor Image 

Analyzer*;: «fc 5) > ^SfefettClffij&A/fcr 0 - 7? 7 ^ h v^— if ifiHS^ = 

tT— «f±, mM 2 C 1 i&m<Di&<&blt1&LXH 1 D 3 %8$&X0)Jjfc%fy 1 Otirefo 

3&Ji, mM2C l#BJ!ao4i^tJt«UrH 1 D 3 {&-?fe6o 
m9Z<Dm&'VfX* ^Ait&T-^fttm^i^ IS 
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%:&'Mffim (s c s) ^^cDi^^^^^^IIT^SlKo^cOv'^^^D 
NAm$mm&VkW>£tlX\,^Z> Eissenbergand Elgin (1991) Trends 

in Genet . 7: 335-340#R8) 0 r tlb<Di/XHrJ%&DN Am$Wft\t*m& > 



< ^^nt^cO^ ^M^^^WtamM 2 C 1 ^^5te : T*&5o 3£fi 

WM^y^-^— >g y&ia6H i d 3:&j;tKmM 2 c i &a;&^i-*m5 & 
as a t-wtttfoa: tdmm£titz. 0 m&Zhp-tfy? h^y-^m^ 

6o >^ftfe(4coS^5»»^**^6*ffllia^^*5Jt5^-^7^ h^>^- tfu- 
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v roa x hV^-f (Naider et al . (1972) Bioch 

emistr 11: 3202-3210) £O§^5 0 0] J: t*H 1 D 3 jNOJjSS & CDitf£te(c3£<5 

-em&tfZ 7t-C^i&lmg|/:0 1 »ngidS«5 0 0 /imo 1 &lX\7kttM 
•r&Z-tZWM^X^^&o ^HlD3»lWIJlmg^ 3 7t^l 

✓ N-f ^d-^-f v'V'Tfc;** h7^7x7- if (5, H 1 D 3 *3 X t>*mM 2 C 1 M 
^ CO #N ^ T*i£ m £ tt 5 ^ 4 if n -7 



o L^L^b, mM2 C 1 Miit^ It H 1 D 3«i-fclt^)/^ 

mw%£&nf tfm&fa-e'ji c&mfc^mm^'jZ-e&zz t &wmzfp lt 
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f>^tzt^^ffi&\z£'?x kBttrtz>h>z>o mm-?— x-Mfc^v ntz.Wi^ si- 
te, 3c5£lac, nt-M^jMft, *jm&mw&mfc^<Dmm^M-tz> 



1 . EC 3/7 Et33fe&]Ba^ 

^^l&^M&^-efc£ LMTK"^5l5W^, A CM 8*5 J; g t W 
ESneoDNA-Ch7^7x^^ 3 yLt [|^#!2#J$] , mm^mm 

%k%mtc 0 z.tib<Dmi&maL aife#-s-9 0 0 5 1 0 0 1 tke cacc (eu 

ropean Collection of Animal Cell Culture) id^rffc £ tt/c E C 3 / 7 tz 
IXmftfrS 2 8 8 6 2 5^-&M ; Hadlaczky et al . (1991) Proc. Natl. Acad. 
Sci. U.S.A . 88:8106-8110*3j:O!^l|iRFfl : ttilBO 8/3 7 5 2 7 1 ^t>#HS] 0 
^Mfc^tt, n e o -iI*^Wt5-llIfl£Mfl!!rWt5o *q:*n— =v 

t5«-Cfc^E C 3/7 C 5 ^tt^?r^: [|2C#I] 0 

2 . KE 1 -2/4%Nfa 

EC3/7COCHO-K2 0 MS £ CDi*-^ £ t/G 4 1 8/HATlI«t -5 iHS'J 



^l-KE 1 - 2/4 7$ifcoT, -tiXJi3f£#-S§-9 6 0 4 0 9 2 4TCECACC 
(C^rttLTfc5o KE1-2/4I1 A n e oMMtt5S^£»t'$) 
9 [i2 D#J$ ; *®ffrfF5 2 8 8 6 2 5 ^h&Ml , EM^^IC <£ o tlfbtl 
fcfcWCfcS,, KE1-2/4H ADNA, ^-f v-Vi^iS^^^ <^CDil 

c f"^)|^aDNA(cJ:5*H(SjmSlx.(cJ:oTi n e o tc*f ij&fc-TSr^ A 
3. C 5 pMCT 5 3>M& 
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EC 3/ 7 C 5mi&&& pH 13 2, pH 1 1 Oioit/ADNA/jlbtfCiW 

o — VA«5SBU$ixTV^So 0flx.fi, p 5 3 & => — Ki"5 D N A &'4rt 6 
fiWSW-J:S^K*i*(-<toT, C 5 pMCT 5 3 <t ^£H£«3£r'#fc 0 
4. TF10Q4G24 



13 2, p CH 1 1 0 ; Hall et al . (1983) J. Mol. Appl. Gen . 2 : 101-109 
] joiOUDN A [A c 1 8 7 5 S a m7 (New England Biolabs) ] t<DEC 

ibc^^tCl^ n e o - $ ^fefett^-ettH I V U zKlf-T ^£r^— KtSDNA* 
llf^T F 1 0 0 4 G 2 4 jftSifoSo TF 1 004G24 CDp? ^ n — ^ «fc o 

r, *< OiWBIia^^»?>ixfco ^O^lriiNHH L 2 4 *RJi&^3&* fe 5„ -<^?NB^ 
n e o - ^StefettlCCtH I V V i$*F<< A £W U l^/UCD 0 - g a 1 
^CHO-K2 0iM&<tg*-££-£r, »^7'D'^m 

5. TF1 0Q4G1 9a»aa 
T F 1 0 0 4 Gfl^WEftflWS^ n—=.v^±> € tl/5SS'J(^«t oT. ^FSc^ V 

TF 1 0 0 4G19 ^rt#fc 0 *IBJ!&^ P-^y^tCj;oT, gc3£fty— fe — 

cfc^n e o - ^ ~Sfefe{*:£*r"f <5T F1004G-19C5 [H 4 
3 ^^£r#fc 0 TF1004G-19C 5 £ C H OMU t MS £-tfr , ^ ^ 

y s/ K^ii^^-Tt-^^-yrr, 1 



9 C 5 X H a 4 to&Xf 1 9 C 5 XH a 3fm&7& 4 #Jffi] 3d CO f til CD 

£*Tr£*fflflS^ tmiMl9C5XHa47 ([g]2E#l&) £#fc„ 1 
9C5XHa r d U&Jffi;fcJ;tfiS&*fl=T [*;*"^>fv'X (G) is J: 

r3/~£tz&/^4 yv-^-i is is (H) ] T'^MCctoT, G3D5JoJ;t;G4D 



-118- 



5 fin e o - ? ^M^<tt» Ltt^ e C4D6fi, neo- 

HJ#lft-ew 1 9 C 5 XH a 4*fflJI&<D??£' P-xy^|Cj:oT#< CO^ n™v^ 

o ??^cOB r d U&Jl&it/H 1 D3|ffl^^ - y ^(c j: o"CH B 3 1 ftfl 
fla^*S#P>tur*5 9 , ^MpTEMPUD, pTEMPU, pTEMPU3i6 
i^pCEPUR- 1 3 2^ ?—\C£Z>MWm&tZ.m\,^tz [^T^HM^dl 2 

H1D3^ 7*7 ^ ^ KICC D 4 3o J; LM^*^-Y 3 ~ KtSD N A 

£r#-r£CD4~H e 1 a ftflga^ £ £it 



[0«x.tf . t^He 1 aM&{Co^Tl£i&LT^£^4#W5 4 1 3 9 1 
4-^\ 5 4 0 9 8 1 0^ 5 2 6 6 6 0 0^-, 5 2 2 3 2 6 3^-, 5 2 1 5 9 1 
4-^\ 5 1 4 4 0 1 9 ^-#18] o GHK«fc53iSiJKJ:o-C ^^M*KD4 
n e ofi|^^^tP¥-COt hMMtt6H 1 XHE4 1 [IH 4 #J$] ft ^ 
cD/n^^U y K^T^S. Pf^cDB r d Ute&fc £tft|i— *fflJi&^ d — ^.>>/(^ 
iot, *#5fefef*&^£lfflI&&£»T^5 [&)Jfe5f< 1 B 3 ; El 4 #J8U „ 1 
B 3JNBliaco**j2 5%dS^0Wr^^feflc 90—1 20Mb] ^tlh 
y-y? o — ^ogijtf) 5 2 C 5 tt^nS k69£r, <a^-T ^u-e^T v^ig 

U *tf%k&fc&$Xft\i*Mlfo3&&mx* G4 l 8£^tr#Jfc-?ifc£;* 
rtub^^^F^ n-^y^iaoT, Jft/h>#Sfefefl2 [^]15 0-2 0 
0 Mb] J B 4^f£>ftil<D;W&^ ft b WIS ^ a »5 0- 

9 0Mb] 1 C 3:l3.fct/mM2 C 1 ft£<0^fl&^£»fc 0 *BllS^mM 

2 c i w ^ ^ o y ^ftfe*li*i»/h«[«rj$fc<cv\ L^nLft^fb, flfr^iafclST 



M2 C 1 fflaS^ft^JttfcW/h$lMJO»r* ^ftfeflc^-rSJNWia^SrfflV^T, $ 
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ttSo rixttfi&J*.!*, r^x^^^rX^Jt, Br dUfcL<(i*ISS/J« 

in vivoSfefe#Wf^t:ic«»Ki-6ri-e, ^oo^t^^fr-t^ ^ ^ n ^ 
A. TOfeJ:^^: 

#J$] 1 0%^VJ^fFlfe^ [FC S] *$J;tM 0 0m g/mL'W ^n-^^f 

v-VB [Calbiochem] £<£tfF-l 2 J&Jfc-CigtS Lfc« G 3 D 5 ~7 ] ) y KftB 
JtS [Httfll4#Ha] 1 0%COFCS, 4 00/ig/mL(Z)W^aW^y 

B (Calbiochem) i6 e tO t 4 0 0// g/mLWG4 1 8 [SIGMA] 2r-&trF-12 



IIS Sr. l 0%FCSSrW*&UfcF- l 2iSJft-CJ&4tUfco 
2 . Brd U£f^ 

— UtC^ltL/Co 7'n ; ef^v/')!Jv ; y (BrdU) (Fluka) £\ NaOH 

i rgj-cr/u^ LfclM(^^Lt, i 0" 2 MJ^r^^^fc o :tOBrdu 

WMl 0-5 0// Lfo?:# 1 0mL^il^Dx.t, B r d U<£>JMIiR&'£r 1 0 
U ffl^JTB r d U^ftTM y#a^—>3 y Lfco rcOEJ^&T', 5//g/ 
-2H$ra(7>3yl-t^VAa3l^, *T*#gtfMS£ rjg^^L (shake-off) j (C 
3. %='&ft<Dft&m&&£X) t in sitM^yj y-fif-^B >- 
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— OWBKtfcoT, l/t^f r d ; ^ n-f;« (Boehri 

nger) \Z 



-f-tf— *>3 y£r, ^^^^^iCt^ortTofc [Hadlaczky et al . (1991) Proc. N 
atl.Acad. Sci . U. S.A . 88:8106-8110 ; ^H^f)F5 2 8 8 6 2 5^t»#^] 0 

«HS*3ctU«gi?S«^S»^tt^-fiX<>, SMK« (Vanox AHBS; Olympus) 
TfTofc 0 ^KlCtt, 7^7-4 0 0 Supe r G*fctt7^*7— 1600 
Super HGUji^7"^^lrfflV^c 0 

b. 

Lfc 0 Sfflfclin vivo"C©D N AfflftCol ^TOS*^^ > - *2r#t5£Lfc 0 
MtT*giteT5 0 /iMB r d UW3 0 #W>^* £/8V^T , '^i^llflte^fe 5 #118 
BIT, $ (btcteB r d u&fc*a»e> i 55>- i f^r^r^ici^v^u V^cfctfS^ 

^^foft&m^zftmmt$^£^xmMLtz 0 &$}<Dm&x (5&m) , 3 8% 



b r d u^tw^ y^a^<— > 3 y^ttS^t^^ (cnwa^^^ 

a&fcft, B r dU»4^^3 O^^/MC&^T 4 6 % £ ^ 3 aSSffiS:^ 
/to -tn^±OI^F/S (605), 7 5^fc<tU?9 05» (C&V^T. 3Effctel5£A^ 
l^^nf, &^0)f^f*— j£<0*£Tfcofc [4 4. 5-4 6%] „ 

^(D^mn, (i) B r dU^O^Wtl^T'Dt^T'fcaZc!:, (i i 

) 3o^m(oy</^mm^sm»<Dmmmmmm\a^^^^^t. u i i 
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mmz9i&ft<?>yk&Mfc<n — z>(D&x<nm~s<?-^<nmmt<Dm<nmm*mfe 
fe^-cwaiwotttti^jfiBB r d um^<D^mtmm#&ftmm^&<?x, g 2«s 

<0£$£3fctf>;fc [Qastler et al . (1959) Exp. Ceil Res . 17:420-438] e ( i ) 



tifomwHomm*2 2-2 etifm-v&v* sm>i 0-1 4mmx&>v. G2M& 
3. 5-4. 5mmxhz>-t&M£>btitc Q 

mm^\B\^-r=b^tx\ ^.nmm^xn^tz. nmmx, \tim<o^^-fy># 

T & £ o fc. £ o HI* -CKBM^I <7>& £ ^ ft 6 ^ t T* ± C £ ^ 7 - £ <&M 



mj}<ommm^nm^, ii^wt*t6:i:^r^5o rat^< . ft3o<b 
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i /4Mtm3(D i /4^-c^^<t^6 0 sw3©i/4irrmi;t 



mm'<*->'<nftmm&±.tfZ>izito. h 3 3 2 5 8M:J:oTA9M 



-123- 



So 

x r^KWtCfriJjRR^ttfcifffltt, (firing) <D& 

c. 

[0tJx.tf. Miller (1976) Chromosoma 55: 

165-170#M] o ^ttttt^fRBWi-, **tb<z>l£Sfea*&, HK»6H^n 

5 0 (i) ii#<E>Jfefe#-C»*, f^lS&DNA^IffliCfoSfSIB^IfiK't-SKjEft^H 

M<v\, (i i) ISHSfefeHwHSte, MHSfefi,»S§a^^«I5»i:(tfe<o(ai^ 
iTOSfe"fe«c«i«^-t"C(c^r©«S4S:^T \.X^Zfr*frft*ti&'$Li£Mtel,X^ 
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m±^^x*mxm^x^^mmy^-^(omw]i^mm^o. 5-5 k b-m 

[Romberg et al . (1992) DNA Replication. 2nd. Ed., New Vork : W. H. Freema 
n and Co., p. 474] , ffi 1 5 M b <D \s7 V ^ ^cD^^tCli 5 0 — 5 0 0 B#Rfl&S 

SB£fittfc#2 5 k b t/fot, i o^ra£Jlrt(iiiajH36 ? 5cT-rstti'-e*>6^% 



2. l^BrdU^IMl^i:, ^-^IfiSUBB^tcioT. 
T JL ±&8fc $ n*f 5 t ^ 5 Br JL I- £ o T BSf^- # <b ft, 6 o 
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<t^£*x5o tot, HKSfefeH^a y^ic-t"etc:#«£-r5fia!!(OB?r 

Bll [Hassan et ah (1994) J. Cell.Sci . J_07: 425-434] 33<fcU^£>tHllSJ [Haase 
et al . (1994) Mol. Cell. Biol . M: 2516-2524] £ ftT^ 6 0 > 

^ITO^rt U SbJSCflcg (* n mm&G L'#6^t 5 £ . 



✓^/l" (bubble) [DePamphilis (1993) Ann. Rev. Biochem. 62:29-63] 
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AJi^WJSlai^(Ofc«><Ofi^t It, ^bldttin vitro-C<ff»$ttS S ATAC 
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A. 

5X1 0 6 ^®(7)^^^^^COV^•C7 P 7^ 5 KDNA 2 5 m g fc/fl^T, fffi 
tHX9^^J h7y^7x^Vay^ [Fechheimer et al . (1987) Proc. Natl. 
Acad. Sci. U. S. A . 84 : 8463-8467] ic£oT, LP1 1 #ffl>&^ LP 1 lH 

SSSr, 3-15/i [SIGMA] £r^trF- 3 2 Jgit&"C*£#F 

B. LP1 1 &BJfc-?(£>tf*g 

±IBcoHlig^Jicfe^£0^:fi:iti|gfi, mwm&E c 3 / 7 iMS^^- ->^to 7 # 
^>ffi*t*jae^S:$tffil*ft-Cp P u r oT e 1 «!: Ifc £ *X S <> tf> [reo:/?** 

KwiE*(co^-ctt, susm. e. 2#r^] zm^itv *sm*/i'i/$j*&Mm 

o SWfc^L P 1 1 fi, Mfcofc^i* Hfo 1 5 0-6 0 0Mb] <*>ifl«5fefc,#SB# 
WfeSftfefrSrWi-So LP1 l^c^^^^tff^b, J«4Btt. n^"^ 
V (Robertson i an) ttiaotMta^'^lWM^ 



(Din situW :/ y -tf— v-3 Vte, ESt^tea 5 ®:: oT^5 r £ LT*3 

U/i^b, L P 1 1 >M&^CQ1£— P — VfS, 1 0- 1 5m<DUttt — 
LP11 *BJJ&e>&ft)j9&& (^J: LP11-15P 1C5/7 fta/&^) £\ ^ 5 
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nmm 1 o 



zttf-vz* ixmmat^m^^<omm, x^^t &&&&&& £<nm%i 

, (1) KKfii xi o 6 BM"CAXifeM*^ll4 1 ^ *s*et 5fc'»t«S 
oMlfo (ftfeWieitt* W2xi 0 7 «a>*r*^«»l/ia) SrJt«^SSrl», (2) 

iter t-C&ULT, ^(c^-ra^oo^^^^^5^^, (4) J5&i±»$;h, 

(5) «^^^^^b^^5fc^com^^mco^TT'^ 
&ft*ttmt$l£Z>®cm. (6) AX3fefe«ei:rtiai4fefi 1 »:i:^Bi-r6SI«. ( 



$k&ftb<D#m (©Pie) (±, «-^ffi-ctT9r«k*s-c^5o #Jx.tt\ ffefetttt 

, h 3 3 2 5 8io<tt>^ p v^y A 3 /j: WD N A^jMtM 

u ^3t?t^tiNBia®J3'j& (facs) zftizt-e. ^n^m^m^^xx 

[Mendelsohn et al . (1968) J. Mol . Biol . 32: 101-108#fl8] , /-f^D-^- 
J&'fc (^^^A^^^J:U ^ ^{ClS^V^/c5>^t^^T9fc^) [#)xf:£, Burki e 
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t al . (1973) Prep. Biochem . 3: 157-182;Stubblefield et al . (1978) Biochem. B 
iophys. Res. Conunun . 83: 1404-1414#Jffl] , i&/&*£& (%k&fa<D-X$ 
\zm^^tzftM$:?T?tzM [#Jx.f£, Collard et al . (1984) Cytometry 5:9- 



^w.mm^x<nmm<n^ ^^—va ^^^/^tz^^m^tzmm^m 
trntm t mm Ltzmm<DifcM&m* ^<Dmm^m^m^ mm- bt&m £ ^ 

W)f&fc$:mffli't Z> S BfeifrL U 8 5 1 (Hadlaczky et al . (1989) Chromosoma 
97:282-288#^) %-&&(D±mmM$:fT -iXfr F A C S ft k*<nJjfe 

ftfljfc (^j: V7 9»^L<liCHO-Kl») ft if CDittfci^fficO^||&fe 
f ^ttf^M^Wt 5 WT' S A T A C ^Mt 6 ^ i: 7)^'^ 5 t!\ *>£l^ 
«W«lCSATAC?r h7^7x^'>3 yt^^t^t^a (#*J : 
JNWKSatfc^J; oteUm&A1£fzirifo'hmttM&\C£^X) o EflcgttK: 
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/^^^ — t h^N-r^y y K*HJ!a [gu^sa] & % i o%?v*f?rfam, 1 5 

O/i g/mLW^n^i/yBfcJ;(;4 OO/i g/mL G4 1 8£}$;&Lfc 
F- 1 2^T^m^itfc e > ^feftJfcitJf^ =!feM*ttSGH B 4 2 [ 
G 3 D SJSWIS^b??^ d— ^X^L/c^fflta^] -v^*--/^** — W ^ y y K 
jUBflafc, 1 O % -^Jl&fFlfiLfS, 150Mg/mL^>f!/DW^B*iJ:t;40 
O^g/tnL G4 1 8Sr$tfF-l 2 Life, ^^«fflflS^<DfgF^^F 

ttrnma** m^mtme o-s o%<o*«fticjgLfcB*tc«f-t#*u, 4 

8-7 2 Bailor fcK5*ttfco 8 0%^j©?c-5^«jaicigUfc#IBIi&f4^*T?^bL, 



£L<#t/\> JftBfl&Sr, #*)5 0—7 0%^&TM 2 — 3 OfflCh^oTl 0 0 

— 2 o of^coi o OmL^-Y-^^-eTO^itr^b, W*$HKf$Jt£:fT5 r 
AX&£#c7)fc^cDf@££: Ltftfflt5:t«t, AlM^^rMtar 

t^"e#5ft&w*iBJia^ictt, ptKi (nbl-3) ^mm^mnm (atc 

C»f^CCL3 5) , CHO-K 1 ^+>f — X^A^^— IPMJNDfla (AT 
CCSIfi#fCCL6 1) , V7 ^ — X^A^^— fllpJjSWJaa (ATC 

C^!£ifCCL9 3) , -f^K^V^-y^ (Indianmuntjac) &J$ftfl/& (AT 
CCSltffCCLl 5 7) , LMTK(-)f v^y^t-tt^!)^Ltt 
(ATCC^ttf^CCLl. 3) . S f 9fT^iJ^&3 h (fall armyworm 

) (Spodoptera frugiperda) 9P*&ffflffe (ATCCSKtfCRL 1 7 1 1 ) # 
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• * 



^xd^7 U a-X ; [14#BB) ^ CO it II 1 : 50, t 

2tf8#J(C, ^f>K^yff^^li3» (ATCCSttWCCLl 5 7) (i, Sfe 

lc^(t^AX^fe^/^fe^W:^^^tc:^^i:#x.^nSo 
AlSfefe#<0£jg:fcJ;U<lii|^ 



^=*r* h 3 3 2 5 8£fc{3^ P^i/yA3) F A C S ^Bff&^ffit ^Ttr 9 r 

AX»«fe<*<Z>£jg:i3j:tflJ£^ 
JI!i-6(Bi;ii-#ft&<OAXSk^^ Afi^£ 

lot, o^co^troi^T^-JtLT, AXifefe^^MiSctt/^iBSwfc*;) 
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• m 



mz*ti&fe#£&ZZ k&^mvibZ> k%x.t>ti2>. twi^/ifis^tt 



< o^co^r^ic j:oTtT9 r kfcx$z> 0 ^S#fflte*«»* u< tt, «^fc9 
e 2 0 0 x g ti05)WW:J;ot, «ft£*»£-£;fc 0 
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^IC^ffifttlCffc^L-O^N b 277h!J >;<m.Mf&lkt£¥fr&>Z> (Gout et^ 
al. (1980) Cancer Res . 40:2433-2436#f%) 0 ifS^^ny^^atM 
8-24 W^tai <t -Citm^^ih %®f&$:f®f&mM<DG .^j^T'^ 



h/u£2 0 0 r pmit«^a:i:t\ y ? 

^®^<b#ttf-i£-£5 (Shwarchuk et al . (1993) Int. J. Radial. Biol . 64: 601- 

612) 0 &>&mm<D$?f&'c mmt^^^^mmm^commcom i %^Mmt 

^/V-tf y^Px.^V^-Cfcot^, 2 0 0 r pmWS^^l: 
ioT, 4 Wi<D 1 7 5 0 c m 2 n — ifs h/lsfrb 2 X 1 0 7 f$CD^'^;^jM$/^ 
[H)iiX£*xT^6 0 ^;vtf y^2P?F»x.6^<!rr% i&a£r 6 x i 0 8 {|§(7)^J§& 

, ^^^"^i^fi, tfVT^^mWi&^^m^K h<D [Cram et al . (1990) Meth 
ods in Cell Biology 33:377-382] s f^iE^^ is V^? 'J 3 — /\>Wfi%£Xi\Z&<5 
< 4><7) [Hadlaczky et al . (1982) Chroroosoma 86:643-65] , ffi$tr? if 
-MMSfKaUdS^ *>CD [Van den Engh et al . (1988) Cytometry 9:266-270 
*5<tWan den Engh et al , (1984) 



Cytometry 5:108] , ^©3£jg|fiffB£^(CS<3< k<7) [Stoehr et al . (1982) H 
istochemistry 74:57-61] #bWH£3BK C 1 jfcjlt/a ^{b^n # A £r*lj#j 
-r^>^f^{CS^5< [Cram et al . (1994) XVI 1 meeting of the Internatio 

nal Society forAnalytical Cytology, October 16-21, Tutorial IV Chromosom 
e Analysis and Sorting with Commercial Flow Cytomcter s ;Craro ct al . (199 
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0) Methods in Cell Biology 33: 376] if fe 5 # . ^tlbicmfeg t\Z> 

i . tku >m 

^SsTti, 0 7 f©O^^5>g!/NBJ^^ig;^Br^ (7 5 mM KCI, 0. 2 
mM^^/Ky, 0. 5mM^^K^y) 1 0 mL^t^CT 1 OM'l' V 

fat?, 10 0Xgt85)»Ut o JM&^i^ h£ff.jScB3<J&»> fctiU ftj 1 0 
7 i(0»7^T;yWi [l5mMhy^-HCI, 20mM NaCl 
% 80mM KC 1, 2mM EDTA, 0. 5 mM EGTA, 



1 4 mM 0 -tJVji^ b^f 7 — /K 0. l%v>^h^>\ 0. 2 mM^-</U 
^ >\ 0. 5mM7^v^y] lmLiCffli^T, *JfflSSrfe#£W®fi<Jl- 

ffifi, M^l-3X10VmLt'fcot 

[Sillar and Young (1981) J. Histochem. Ctochem . 29:74-78; VanDi 11a et 
al . (1986) Biotechnology 4: 537-552 ;Bartholdi et al . (1988) In" Molecu 
lar Genetics of Mammalian Cells" (M. Goettsman, ed. ) , Methods in Enzymolog 
y 151:252-267. Academic Press, Orlando] 0 feitmffimft* V 7 $ 

umenthal et al . (1979) J. Cell Biol . 81 : 255-259; Lai ande et al . (1985) Can 
cer Genet Cytogcnet . 23:151-157] , IfS&J^* U— h fLSlJ&ffl^T X # V>7 — 



-135- 



fi, 7 5mM KC1 ; 75mM KC1, 0. 2mM^^Ky. 0. 5mM 
*<</U*i;^ : 16. 2mMWth!J I )A 4 6. 5 mMlftt h U # A, 3 
2. 4mM KCl^t-^^ (Ohnuki) Wiggli^ [Ohnuki (1965) Nature 208 
:916-917ioJ:^Ohnuki (1968) Chromosoma 25:402-428] ft <b I/Cl £ *b (C 0 . 2 
mM^^/U; t>*0 . SmM^^U^ ^y^rtift-^ ^-co^r^co^^^ 

x&m-r&o Stt*waai o 7 «sfc9 2. 5-5. 5mLoragB*fcte*ftfiJLL 



JE&fflWiW±s 1 5mMFM-HCl (pH7. 2), 7 0 mM NaCI, 
80mM KC U 2 mM EDTA, 0. 5 mM EGTA, 14mMj3-> 
/U^^ J —/K 0. 2 5% h y h V-X, 0. 2mM^K^J;O ! 0 

f^^MtC^^ & 9 , 2 2 9 ttttfc 3 m L r£^(Cl^tfj-r 6 ^ <h ^ 

-e# [Cram et al . (1990) Methods in Cell Biology 33:377-382] ; 
Stli4±ffi»ff« , Cafl ! t5 r t [Cram et al . (1990) Methods in Cel 

1 Biology 33:377-382] 12. v^-f J: o T^^T 6 r t 

£5"C# [Sillar and Young (1981) J. Histochero. Cytochem . 29: 74-78 ;Carrano e 
t al . (1979) Proc. Natl. Acad. Sci. U.S.A . 76:1382-1384] ; IWlfflMfflt&rXg. 
±& : g&mX'®LM'f % ^ & [Stoehr et al . (1982) Histochemistry 7 

4:57-61] 0 

2. ^^r^Uy^Un^m 
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y =i— /uiBWfKSs^tt, ^8xi o 6 fs^w 



SIS] l 0 mL(cl5!fira$-it\ 3 7tT l 05)1'^ y=3ra^-i/3 y W:io 
&#1~3 X 1 0 8 fg/mL) 0 

^*^u>^y /v«fffjfc*iuat>£3l^flfcrfc£, Wis, *>5«iE«'0Hfc 

-efi, 25mMh!J^-HCl (pH7. 2) , 7 5 OraM^l^y^U 3- 
/V, 0. 5mM C a C 1 2% 1. OmM MgCl 2 S:tt$*5 [Carrano et 
al . (1979) Proc. Natl. Acad. Sci. U.S.A. 76:1382-138*1] 0 

*St?#So ClCO^fe-Cli, ###S!*fflJIS£\ 4. 8mM HEPES ( P H8. 
0) , 9. 8mM MgSO,, 4 8 mM KCL 2. 9mMmFKh 
— /\sfrb?j:&%£ffimz.WWm& J &Z> [Van den Engh et al. 



(1985) Cytometry 6: 92:& «t U^Van den Engh et al . (1984) Cytometry 5: 108 
] . 
4. 

^■C^5 0 ZtDjjfe-Cn* &%tftWNM& : k. 25mMM^-HCl (pH3. 
2) , 75 OmM ( 1 , 6) -^*cV>- 0. 5mM CaCl 2 , 1 

. 0%K(!K^b^5JiaSffS(Cp>!BsjR$-l3:5 [Stoehr et al . (1982) Histochemi 
str 74:57-61] 0 
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5. kc i -a wyj»mmm?k 

^-C££ 0 ^CO^r&TMi, 2 5mM KC U 50/zg/mL 

a ^{b^ni t'^^A, o. 3 3% h y b yx- i o o, 3 3 3 /ig/mL rn 

a s e frbte&%&ffimznMM£ J £Z> [Cram et al . (1990) Methods in Coll 
Biology 33:376] 0 

i&yt&m* tits™ t°v^.A£/fi^6^ ZtHZik&ft&'fc 



Vayit, R N a s e £j&S"C£S. 3kfefl2ErtfMfe£ 7 

U—*f(D4 8 8 nmifiTM*^ 1 fflOftfg^iifflf X o T O G 5 7 0^ 

M6 0//mt>fpyyj/^t«Lt, #$FrKflW"5o 



¥Bt1£* 6 m g/mLCO^^ h 3 3 2 5 8*5^^2 0 0 ^ g 

/mKLtO^n^v^ WA 3 T*&£ L;fc 0 5>#r<^> 1 5 2 5mMWlfil 
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+ # 

1 B 3 isXt^G H B 4 2mfafrh&btimft£tltiLtk&ft&* ^U7; VlC^ 
-3<->— * (sheath) *g$T*# (0. 5 mM EGTA, 2. 0 mM EDTA, 
8 0 mM KC, 7 0 mMN aCl, 15mMFM-HCI (pH7. 2) 
, 0. 2mM^^V;^J:t;0. 5 mM^^; \Z.WM £ ^fc [Sillar 

and Young (1981) J.Histochem. Cytochem . 29:74-78] 0 &{<L&&#£:, 2B<0 

H*ffM#5J:5i:'!j:oT^5Zli/-f-fe/uy-^- [FACStar PlusSfcteFA 
XStar Vantage Becton Dickinson Immunocytometry System; Coulter Electronic 
sWl&<Dk<D (Elite ESP) X LTCytomat ionSgjgcD h CO (MoFlo) te¥<Di&<D~ 



S A T A C fiffc £ &m £ n7t 0 

(fi&5 r U7K^k*/t'V'r>AS**T?p H8. 4 — 8. 6 
PfflSLfc t>60) [0!l;ttf, Hadlaczky et al . (1982) Chromosoma 86:643-659#jjfl 

^ilfcMMl^LTT^D-^^iCAn, |I^5 0 0mM EDTA^ 
4 c C-C^r?-t"5o SU^tfcffttffiifctcitf:, CMB-]/;KD7^1» (17. 
SmMhU^-HCl (pH7. 4) , 1. 1 mM EDTA, 50mM t — 
T;/*^ny^ 5mM^yX7;KHCl, 0. 4 0mM^/Ky, 1. 
0 mM^^; 0. 25mM EGTA, 4 0mM KCL 3 5 mM 

N a C 1 ) KbXflZCMB- I 1 //K V T I ( 1 0 OmM^U (p 

H7. 5) „ 7 8mM^'>l/y^!J3-;K 0. 1 mM EDTA, 5 0 mM 
£-7;y*yny^ 5mM-<>XT ; K-HC 1 , 
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# 



0. 4 0mM7^/U;y, 1. OmM^^v^y, 0. 2 5 mM EGTA, 
4 0 mM KCL 3 5 mM N a C I ) &<^&So 

oti:t^t6 0 asijufcSfefe<*«, s^jwaj-cfentf 0-60^ , ^y 

f&<OWt LTIi, C BM- I (10 mM hM-HCI (p H 7 . 5) , 0. 1 
mM EDTA, 5 0 mM £ -7;;i;yny|, 5mM^X7;KHCl 
, 0. 3 0 mM^^; >\ 0. 7 5mM^^v») . CBM-I I (10 
OmM^yvy (pH7. 5) , 7 8 mM^^r is \s V ^ U n — /K 0. 1 mM 
EDTA, 5 0 mM f-T^^^nyl?, 5mM^yX7; K-HC 1 , 0 
. 3 0mM^^^y, 0. 7 5mM^^v^) 5„ 



T'o— ^IdiS^in situ^^^y y y^-if— > 3 > (FISH) {Cl^oTl^ 
it [Hadlaczky et al . (1991) Proc. Natl. Acad. Sci . U.S.A. 88 : 8106-81 10#R3 
] o ¥fitSfefe(*<0#fiStt^9 7~9 9%-tf*>ofc 0 

G. |9fi^AXftfeflg^ffitfii1± 



-HO- 



I 1 . w»?Lift^AX^feflg^^tf»/hftflg<D5»BI 

a. ^m\L 



b. »aj 

1 0 tt g/mLCD1^ v^B&an*., »6nfct»/hSf(4cSr 2 8-3 3t 

■CI 5 0 0 0 r prnlCT 7 0#R8»frL;fce 

X4**y?X (Swinnex) 7^;U^-axy hioJ;r;?^^^7 (Nucleopor 
e) [5 M m*5«tU f 3 m m] fcffl^T* «/J^tt£fM!i Lfco 

E. Bfrfr 

SStc:^A-ra 0 



m.&mmz, mace &\zm&*m&to<D£mv&m^&<oiz#mtj:m^ 

2. AIMW^^V^, >^^<7DA#^cODNA*§^^^.^"«Ff^^^i9 
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# # 



E A J5S "Ceo® 6 IR S £ -k#?- $ -fr 5 ^ £ ^ # -5 » 
ft) ^^^-T5 0 



RTfiB*-^ — ^7 — itfc^ [ReniLla^V7 3i7— tfja^S-^ (Reni l m 

^M^S^^S KpTZrLuc - 1 Wta^lCo^T tt* 0iJx.(^H«pfF 5 2 
9 2 6 5 8f#m, £<btC N 0 t>#E«) ] (CiI^£tl/c.C 



fcf/H)-f^4 0 (SV4 0) ^n^ — ^— /^(t'cOiffilL^^^'n^ — ^^^'-t 
t/Bombyx mori (Dlmm^A L/c 0 
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-^Ty±4 m%.t£* mmmi2. c. 3) fc«tu«/j-^7^h^-^7y 

B.raori/g-T^^^^ci^ — ^ -Renil la^v^^ m v — iffi&^Bfc'&ifcSr , T 
.ni*J«tOtB.moriiBBlia(C^ALfct r h7>^7x^y 3 y^l^ilbi^ 



a . B.mori 0 -T ^ ^tr— * — M&MS^&ij- 5 H y g r «R'i^^fi£-7 — 

;*/-^i^E-7- 

S V 4 0 itliCMV^o^- ^— 0 

2. LMTK Hfl )}& (^n^v^ r LMTKW T^f LOfe^^ 0 n ^ <D 

3 . BombyxftllJ^ X XfTri choplus ia>M£ £ (DM^'MWiX"? n v" V^J^ £ 

fflV\ H y g^flasrus'j-rs. 

C. &&fflfla^<PMAC<P»A 

rilib^ilt liAj^liaiC»A$ttfcMACtCfe5«tb^^ — *^{k-^ 

[ p s v 4 otj:¥(Dm%W)^v*~?mmT\zmm>&tb&p-tf : 7? v^y 

^ifl^M [EC3/7C5] fcU< tt?-*3«tt^^ 
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m 



i. s#»wmmiz*>zm%mv!>b (50%/ 50%) . 
y^-v (+7 2«) sra33U-rSo 

MAC£^frl:&»(co^Tii2iJ£^ 
£ [+ = R&ffi®8'Jj , -=tt^3»S'J] o 

1. 2 8tTO^ (+IAttJ!S, -($¥LSt^*flfl&) ; 

2. ^u— v/X (Graces) g&tt)Jl&J&i& [SIGMA] ( -€?L®J#3Jfcflflft] 

4. £t£ifelit38& (Hyg^fcliG4 1 8) ( + ^««5*M ; A#fiBl!&) 



B.mori jS-T ^^ViS^^o^E—^tt, B. raori^^J: LKfif fLttj^JIS (0*J 
: EC3/7C 5iW£) ^XQ-tf 1 ?* h v^-i? itfc^-tD^m^fa-r 6 r t 
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m 



m-fZ> tz-MZ&ft l,M\t^4 X-Cfo5IK) 1 5Mb-50Mb Ztltz&mK 
5fefefM s f#e>*bSo r^i^^Wf^bffl^^^— fi^fc, in v i t r o/M 

■60 

BrdU, EMS/«Cif(Oyy t> L< ttDNAJC 

tiU;KB£AftS4M£(-<fc5tol, >f *vft#M»lcJ:5*Mn Brow 
n (1992) Curr. Opin. Genes Dev. 2:479-486 
#J8U , 7 1 n > T£f Ufa in vivo Sfefe^Kf^fk CWx-tf, F a r r h ( 1 
9 9 5) EMBO J, 14:5444-545 4 #R8] 

1. pTEMPUD« 
/7^^ KpTEMPUD (El5#fiS) tt, i n v i v o SfefefW/Mt&ff 



— <5 0 ElSSr^fiS-f-Si:* —3, 6 2 5 bp(DSa 1 1-Ps t 17 
7/yyhlipBa be — pu r o U h n £ ^ — 7^ib# b*tfc (M o 

rgensternib (1990) Nucleic Acids Res. 18 
: 3587-359 6&M) „ - <0 ? ? ? * > V tt. T^b'v-y >'jtftt££ =* — K 
taDNAi, pUClia^t, SV4 0U)H7 , D^-^-W3yhn»;UT 
^f^—o W ->yN-7t^ h 7>-^^^7— -tfSiS^-i: £r-a ts\, UR A 3 
afiiK^SB^tt p YAC 5 ^ ^->tfs<$ (S I GMA) \^&&-fZ> 0 UR 
A 3 £:S a 1 I-Xho I JHffctC J: o T p Y A C 5 ^6^JttJ U p N E B 19 3 
(New England Biolabs) 1:^ n— —V^L, ^^Eco 
R I - S a 1 I fSOWrU pBabepuroCDSa 1 1 SBffi(d*lr££ -tJrT p P 
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oRI77^y^ LT^BIU pPUCOEcoRI &M#(c:$iA ItpMPU 



TK^o^e — ^ — (C|glgfr$;ft,6^7^!JT^i8e^ ( D T — A ) pMC 
1DT-A (Maxwe 1 lb (1986) Cancer Res. 46:46 
6 0-4 6 6 6#J&) COB g 1 I I - Xh o I tBffcfcl «fc o"CR» U ^^-f 
^m&mfc^Z^- K-t*5BB^JS:t2»i-Sr tUctoTpMC 1 n e A 35 

IS^* — (STRATAGENE, La Jol la, CA) ^ D-^y^ 

pMPLKDSnaBI (TACGTA) td&&^ $ i^T p M P U D SrtfMR L 

HutelW2. 5kbW77^^>'h (SE£lJ3#J$) ^pMPUDCOPSl 
1 Ml:|t|Al (p TEMPUDC06 lOOPs t 1 - 3 6 2 5 p s t 177^ 
^Vh» , pTEMPUD^Mlfc, Z<D7?y* > M*. fchCO^ny 
X£<&A/-e^5 0 ^KttBg 1 I I 8M£ (B2?f|3 0>;K^ U- 

3*-^ Kl 0 4 2 - 1 0 4 7#R8) B a m H I ^x^ii B g 1 I 

1 &&fcifi^fe&<£>-C\ ^W«Bg I I I U&ttL&lfc'rv *T<Dm**n<$Lb 



^■rn^TJi, ^&(£*fm£tlT^£B g ! I I aSfiJCJC}* At5fc«)OB a 
mHI^WBgl I 1 ^iS8*11x.fcga3?lJTT AGGG£0#t (8 0) 
£^fro B a mH I 7 =7 7* \s h&B g 1 I I tettZb* B g 1 I I SMfc^lfc 

mzti. m— a>B g i i i MB g i i i^^iitR-rar 
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—Js&mmr t agggw4 oco^m <t sts±«o#*«8^ 1 

/ 2 COga^f] t flSJWMBlfflE^J A A TCCC<05 O0>K«&frtr 2 o<7> 3 

K#"J£#*as^r3 b p^ffla^UT^^ Wi^^LTn x 3 0 



^oT, pTEMPUD^Bgl I I UtiL\zW*>'T'<%'&&t7' * * 7 STfiStSi" 

?U (gP^AATCCC) Kg<5< L/c 0 pTEL 2 8 0 1 1 0S 

U^pTe 1 2 8 0 1 1 1 hifo% L/c 2 0^7^; K£r J^TCO^IHT^^ U tfcl 
IS***** LT^Lfco 

T, cattle 1 OflKz>Sffi£r&tri ^Of&JPgfiMi p s t I St/P a c I <z>f&$3l3 

5 ■ -AAACTGCAGGTTAATTAACCCTAACCCTAACCC 
TAACCCTAACCCTAACCCTAACCCTAACCTAACCCT 
AACCCGGG AT- 



3 ' (Sa^'J2 9) SrflLT^6 8 
* fc, : 3 ' -TTGGGCCCTAGGCTTAAGG-5' (jE?iJ 3 
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K&$vi'*Mau r^—y^u ^i/y)^yy7-fTML, ecori 

s t I -CfmbLfc, *#6*XfcE coRI/Pstl77^yh^ Ec 
oRI/Ps t I tmtLfcpUC 1 9(C^^-ttfc 0 t#bnfc^^^^ Kfcteffl 

(C££^ofc7f£f£&&#:cD 1 OiCtfe^CO^v^ ^ KDN A (p T e 1 1 0 2) & 
P a c I TiHffcU ^ ^WdNTP^rt^MU Hindi 1 I 

&tfH i n d 1 I I T^NHb U 6 0b p co-x o TE#ffi?'J (t24bpO!)y 
K^/v-C^BL, l«U:pTe 1 10 21:^ 



$-£"t 1 2 0 b p (D"r u * Tga^JSrf^SaUfco C^^v* S K^PTDHS a 
JHB/l&Sr^Kteft^iarfco 7ytV!)y (ioo/ig/ 

ml) 1^{:4^^o/'c2 0^Mx.^(C*^^7^^ KDNA^rAB I D 
NAV-^xyf^ a >-ffi(Cj:o"CSfi^J^Ufco pTel 

2 9 <L^£*bfc— ^(D-fy* * Ktt, ga^l|TTAGGGC02 OfgCQ^m^T^tf 
(fip-fc, ia^JTTAGGG<05S^i-S 1 9fl§<0^^<tS^^C0#^(C^L, 
l/2ga^Jt*»'b^5) „ pTe 1 2 8 i: ^ £ tLfcfttJ^rcD:/^ * * Kf*. # 
{JftfCttiE^JTTAGGGfl) 1 0fi^Km4r^^dS-&tf 2oWiE^J*S!g^u, r 
C0^^ST*2bp (TA) j&S^Lfc^* S KTfe^o I^t^Lt, pT 
e 1 2 8lii^C^f-7GGGTGGG$:Wtt^a o r ^g^^RfiT 1 n 

5' -GCCAGGGTTTTCCCAGTCACGACGT-3' (fid^'J 3 1 
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5* -G CTG C A AGG CG ATT AAG TTGGG T A A 



C-3' (gfi?lj3 2) ^ QJifa-J^^^—k UTgfi^lJ : 

5' -TATGTTGTGTGGAATTGTGAGCGGAT-3' (Sfi^iJ 3 
3) <D&m\zm<5< pUC/Ml SEM^^^^^-^/fl^/cPCRja^T 

p t e i 29>f h zmmz^tzo 

ffilfe^Sraa I RW indl I I X~mikl>tCo ^bflf: 144bp£D7 
bfr6%<D±7$VT? V^T =• K^y^Ml, P a c I ~Cmit U 
, ^ UV *&tfd NTP-C¥f^ML, Hindi I I t^kiaoTU V 
^"^iLtfc^/;pTe 1 2 8 £ -t^c. r co^r^lC J: o <b*xrt: '/ 

=7^^ KSrpTe 1 2801 t$i& Lfc c "/7^^ KpTe I 2 8 0 111 ilB^'J 
TTACGCC04 0fSGDS^/!> i <b/& t 3. 1 OCOgfi^J (EP*> 3 0 # @ <DgE£lJ) CO 2 
fg^^^I/^-^-K (TA) ^^^UTga^iJTGGG ir^oTl^^n^T^iJ^r 

&t0#i^pg-m, pTe 1 2 8 0 1 £ S m a I RUM i n d 1 I I ~vmit U 

, 2 6 4 b P (?)-fyt-h77^^yh^ML, p a c l -oftHfcU ¥rfl 

5fc#S£?T2j&U Hindi 1 I "CiNHfc; UT*5V^fc p T e 1 2 8 0 1 t::& : ^£-£7c 



i/V >mR\C±^m^ti 1 2co?^WI5^^^^c7)^^x5 KD N A £fOTS§f^ 
^■tfft-ct otltiLT, 0. 5kbWEcoRl/ps t Hyf-h77^> 

^i^lWLfc, me>CO-7°7 ^ * K£pTe 1 2 8 0 1 1 ORlfpTe 1 2 8 
0 111 ir^Lfco rtLeOT^* S Kttl^— M^fi^JTTA 
GGGCD8 0f®cDS&£r^, pTe I 2 8 T'iUT^/c^MS^: It 2o 
OfiE^ (BP*>. 3 0&RI/7 0#iCOgfi^lJ) (D2f®CO*^ K (TA) 
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J£KS'J^{*gfB:Hr*m* P Te!280llO£PacI "C^ft U d N T P 

(o^Tco^ ^tKi; y ^-ifr^m^^^L, ^^Hindi i i -c 

eI2 8 0 1 11^Sma 4 'IkXfH i n d I I J t?U38i U 3. 2 k b(D77^ 
^ >- h£y^*f^U pTe 12 8 0 1 1 0 Idtia&co 0 . 5kb077^vh 

ytf->y ys^MtSotisiG»w^^7^^ kdnaMl/c 0 ig^ 

L/tm«^fr<^9ffl^JI^BSt*5>WtCj:oriitifeLT, 1. OkbOEcORI 
/P s t I 77^>^ <7) : &M& } $\'8[ L>tz 0 4 0(D|Bti^ (pTl 

k2, pTlk6, pTlk 7&L*p T 1 k 8 <h#^) ^gfl^J T T A G G G <D 1 

6 om<nfc'&%^tsmW,(0 9 6 0 b profo^TDNA^yf- hBE^JSrS^ 
pTe 1 2 8 tfc^^IH t IX 2 OO? ^ l/tf K (TA) J&S^Lfc 
ffi3?iJTGGGSr^UTl^-5 4o<Di*m^#&-f £r t^Lfc 0 7 7 ^> ^ h 
C0[SJi^^<b^3 0 0 b pfcMWZtlfzZtlfb&y?** KCO9 ^^)20(07 P 7^ 



5 K (gp^p T 1 k 2&U<p Tlk6) <OEcoRI/Ps t l^y^^^YO 

w^m dna %mmmz. «t o r , r cog^w ttaggg ^is^m?^ 6 *» 

1 k 2£P a c I &1/P s t I {^ioTl'NfbU 3. 7 k b CD? y ? M V h (BP 
h2. 7kbWpUC19tl. Okb <&jEtgBB?lJ) fc^fftH U BE3?U : 5 1 
-GGGTTTAAACAGATCTCTGCA- 3 ' (gfljij 3 4 ) 0^"j;=/5? 
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n t a c t ){fc# : £ix-0^c4{E(£>:/^^ K^pT 1 k V2, pTlkVS, 
pTlk V8lt;p T 1 k V 1 2 t$\& Ltz 0 rix^CO^^ * ^ V<D^^\^tz. 
Pme I Ti^tSri^mt'foofCc Std, Bgl 1 iSBtttPmelM 

5 KlivWJxfc B a mH I RtJB g 1 I UaotM^Ht, 1 k b <D&f1§L"r 

KtTtimz^tr^yyj^h&mmxz, z^ti^rm^m^n g 1 i i 

ffiit LfcpTEMPUD U#6 0 

2. in v i voftfe*WfWfc©fc*©pTEMPUD©l£ffl 

B g 1 I I (ao-CpTEMPUD^Iilbt^i, -Kt hfn^T^t 
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3. pTERPUD« 

in v i v o®r)tit:tS/c^ 2fctA M^MMia^^i 

^-ii P TERPUD^^$ntv^ 0 ~av<^* — Ri:fc^-m, pTEMP 



6ro^^i/tf K1 0, 2 3 2 - 1 5, 0 0 Otd^-TSSi^J^^try^fe^ 
^D-yi 6 1 <0 4 770bpC0BamH I 77^y h J: o X (£ft $ lit ^ 
£o 

4. pHASPUD pTEMPhu3 

6o r*iibeO'<^*-tt, illR^ti*:^^ hSa^Jtd^oT^^t h&£f£ 
a. pHAS PUD 

p TEMPUD^t h^^(D®f J ftfb(^ii/ t e-7 a 7^^ K£#5J; pfctc, 

•^O^^m^-'r^^ HSrt h6Matr7>f h (£7cfiTA^>f K (a 1 p h 
o i d) b) DNAgfi^JtC^oTSf&LTc. r cDgfl^Jii t: h&liffiM 

IColo 3 2 0 (^fti^-ATCCCCL 2 2 0. 1 T'^FfE) frb&MZtl 
EMB Lf- ^-<— *td£f£#-^X 6 0 7 1 eX'ft&Ztlft* n — >-p 
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da 



8 1 3 b pCD7 5^ V K (ga^J2CO^^ Is*?- K 232-1 044) 
<5 e 8 13b pCQT/l^-f K77^> > Mi. &***E c o R 1 tbfa%'£tr&f& 

'/y^^-^m^^tzmmmm^ iot P s 1 2^n->-a*e>#bjxSo 

GGGGAATTCAT TGGGATGTTT CAGTTGA (gfi^lj 4 ) <D 
miffa?? — : 

CGAAAGTCCCC CCTAGGAGAT CTTAAGGA (ffi^'J 5 ) 
(D&fifa -f 7 ^ - <t b fig 5 0 

*Bfij^fe£>E c o R I iB{fcM<fcoTfc hatr7-f hea?lJ£-&tf E c o R I % 

oR]77^y Mcffi&LT p TEMPUD tC^tfiA LpHAS PUD^Kt 

^^^-pHASPUD^Bgl I I (CjzoTItgHtU llj^^P (sera 
p e loading) fdJzoTE J 3 0 (t bif&#£#) ftaflS£>fl2WE»kH£ffl 

b . p TEMP h u 3 

pTEMPhu3^tll ^^±^tf7>f hm$WD 3 Z 1 (ATCCS 
8 5 4 3 4 "C*gt ; Y r o k o v (1 



989) Cytogenet. Cel 1 Genet. 51 : 1114 

tc^^co3 k bcot h&1*&3ftm&)ci'V-"T7'<{ mcJ:otIK*$*xt^£o 

5. t h 3#^^^tCi5ttaif^^^^-ra/'C^<DpTEMPHU 3C0^ffi 
M^IWatf?^ hiCf-tfy h^tlfcpTEMHU 3 IS, 3 #SfefeftW 
«WUS(wi9A-e#6o r<^J: ^fcKS&Sftfc^&Sigratt, fcrSfc (denovo 
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ZCD^*l^^^<0^iCgg^-rS 0 p TEMP h u 3«rr©««(C^ — 

y^tsr t(c«torro«Wc^«SiiiiiJtt3g$tb, pTEMPh u 3 

t6o 



p TEMP h u 3 * p— ^^^^ ^— li, tai^«a*^.(*«5jS^«:^Ififetc:-t*5 

So ta^m»x.«eSr^tiife*B#i (pcr) taor^^y^y^L, ws&dn 

A/^yi)^f-V3>, tfyM^y^f-i/gy, RXI i n sit 



ttlDNA^y? YRT 2 (Sched I b (1993) Nuc. 

Acids Res. 21:4783-478 7 #M) CO J; 5 & Y AC^ ?~ 
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7^ >-ys<? 9—^ KF - 7&U<p A C F — 7 - D T A 5r£ATK:ffetfH"6o 

^^^ytfi/^mffim^- (cftr) mfc^-&^& 0 m^m^—^—t lx 

fzL — n^>f ^VittSjafK-T- £^<^, £7t^Vgf& (Saccha romyce 
s cerevisiae) CDura 3 Mte^p (^o^v?^— 5— h 

a. pURA« 

S. cerevisiae ura 3 Sg^fc^iffil^AXfefeffc^ ^ — p 
Y A C 5 (S i gma ; YAC^^^ — <7)1?E 



jZElcBSIL-TttB urkeb (1987) Science 236:806-81 
2#J$ ; p YAC SCO^^IB^JId^LTdG e n B a n kSf£#-S§-U0 10 8 6 
#J$) {C&M<D2. 6kbWSa ! 1 /X h o 1 77^^ > h§:, p H y g CD 3 
. 3 k b<7)S a 1 I / Sma I77^^h ^H4#FF;?5 4, 9 9 7, 

7 6 4^, ^54, 686, 18 6^t/^5, 16 2, 2 1 3fct>*(Cijfffi2# 

, pHygC03. 3kb77^^VhWSmaI «I:¥^«^-C t 6 i P 

laho i mt&Z? u/ 7— bfi-^oT^Ufco ££oT, p ura» 

S. cerevisiae ura3 &{S-7- 1 ±mW C o 1 E 1 <D&91&& i: T 

b . p U P 2 (DffiM 

-7? * 5 KpURA^S a 1 I T^NHbU p CE PURCD 1 . 5 k b <7> S a 1 
I Z???*^ hKUB^-fc-fco /7^; KpCEPURft P CEP4 (Inv 
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i t rogen) CONhe I— Nru 177 if ^ ^ MC, pBabe — puro 
CO 1 . Ik 



bWSnaBl-Nha 177^V F^^^t^r J:otlll/c (M 
orgensternb (1990) Nucl. Acids Res. 18:3 
587 — 3 5 9 6 ; Dr. L. Szekely (Microbiology a 
nd Tumorbiology Center, Karolinska In 
stitutet, Stockholm) l£&oX$k$b&tl1Z ; T o n g 

huafb (1 995) Chin. Med. J. (Bei j i n g , Engl. E 
d.) 1 0 8 : 6 5 3-6 5 9 ;Coutof) ( 1 9 9 4) Infect, lm 
mun. 62 : 2375-2378 ;Dunckleyib (1992) FEBS 

Lett. 2 9 6:1 2 8 - 3 4;French6 (1995) Anal. B 
iochem. 2 2 8 : 3 5 4 - 3 5 5 ; L i u 6 (1 9 9 5) Blood 8 
5:1095-1103; KPCTttllWO 9 5 2 0 0 4 4 ; WO 9 5 0 0 1 
7 8 &(/WO 9 4 1 9 4 5 6 0 

^^^7^7^^; KpUP2{j:, p UR A<D±%V><D^miZ.lNX.X . pCEPU 



c. pUP-CFTR^ii 

1 o<07y* * KffpU P 2c^^|^^C FTRit^^^^^-tiraTt^iC't 1 
1^7-* ^ KpUP-CFTR^8Lfc. 5feT, ^af^ >- • ✓ /u?-f/u 
^ (E B V) tc3£<5< ^ — pCEP4(Jnv it rogen, San D 

iego, CA;Yates6 (1985) Nature 313:812 — 8 

1 5&M ;&1t* mmftttfiSS, 4 6 8, 6 1 5f#i) D-^y^8|J 
^CMV^D^-^^i: S V 4 0 ?K y T^^/Ht^^^t WIUJJCC F T RM 
A-f*6ft:«>iC, CFTR*3-Kt5DNA (R i o r d a n h (19 

89) Science 245:1066-1073 #f$ ; C F T Ritfc-T^gfi 
?y(CMLTte*IS4#?FB5 f 2 4 0, 8 4 6 G e n b a n k^WM2 
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8 6 6 £^t? p CMV-C FTRWCFT Rit^^/cit £<a 4 

. 5kb(Z)Sa 1 \ y=7>f*l/Y%:, Xhol mit U:pCEP4 ( I n v i t 
rogenWW^yet) lOfe&ZlttZo f bilt^?^ U'$r p C E P 
-C FT R (ttfi^ L/Co ^7^5: KpCEP-C FT R^&MS a 1 I X*mitL> 

, CMv^o^-i: s V4 0 7Ky r^f^Mt^^-r^ttm^tzc ft r 



£^tf5. 8kb^77^^Vh^, Sa 1 I rmtlLfc p U P 2\C'$£&£l£X p 
UP-CFTR^ItlLt 0 ^ot, pUP-CFTRii, p U P 2 eOr&SiSGQM 

H/cC FTRiB^£^ti> 0 
d . KF-7 CO^fgg 

^7^U'pUP-CFTRSrEcoRI -?S55M8fM*5 ^ ^(CjZoT 
ii:#Ht:U CFTRl^mnkbW?^^^!^^, EcoRIilLL 
7t C h a r o n 4 A X £l£tz (Charon 4 A X (Dv&t&IzM LTfi 

, Blattnerf? (1977) Science 196: 161 ;Wi 1 1 
iams and Blattner (1979) J. Virol. 29:55 
5 ; RUS ambrook^. (1989)Molecular Cloning 
, A Laboratory Manual, Second Ed. , Cold 
Spring Harbor Laboratory Press, Volu 
me l.Secion 2.1 8 #J&) e f^nit^^ ^-ACF8(1 C h 
aron 4 A I s< ? *r ] J T — i>(0&T — A t , CMV^p^^-MS 
V 4 0/f U7 



^^^fbv^^^/K^iS^^^L/tCFTRit^^-t, ura3»^t, SV4 0 

^ v?V*-?— tf^n^e-^- (TK) t. ColElttRg^it, T 
y ^Uffi&fa^P £ , Charon 4 A X /<9 *r V 3r~7 T — i/<D%T — A 



-158- 



S V 4 OtKU AV^t/^ E c o R I MLfcC h a r o n 4 A X — A 

p J B P 8 6 (^iE) COO. 4 k bCOX h o I/Ec oR I 77^V 
hl-^^itfCo ffbitfc^* — ACF-7f2, Charon AAX(D^T 
— At, CMV7 P D^-SlfSV4 0#!J Av'^/MCig&SftfcCFTR 
W3-f>fy^DNAi:, ura3l^ir, SV4 O^D^-^-RWyr 
^Mk">^/HCig3B$nfctf*— o^W'^ViijSttffle^i:, Cha ron 
4 A A <D^T — A £ ^r^tf 0 ADNA77^yMl <X$t&)t£ AX&£#tc:# 



2, * — A CF- 7 -DT A<Dfflm 

s<2 # — ACF - 7-DTAtSfc> ^ C F - 7{C^£;ftT^5££tfG0^£ 

an*_-t\ fk5E3i^-*-i: i?7f y t^a (dt-a) mfc^-tr^ 

a . p J B P 8 6££>$?^ 

±IEA CF- 7(OiI(:y7^^ Kp J B P 8 6 Ufc 0 SV4 07 , n^ 

— f—RXfitfVT 7* -Ml i/y-TMc Ml® £ titz t" * — o ^ 4 is^ffl&Mfc* % 
^tpp C E PU R<Z> 1 . 5kbWSa 1 177^^h^ Hindi J I ffiik 
Ltp J B8l:^Hf: (0»Jx.(il sh-Horowi tzb (1981) N 
ucleic Acids Res. 9:2989-2998 #}$ ; ATCCS 
7 0 7 4 ^ibA¥»I^ ; Am ersham, Arlington He 
i g h t s , I LCDrtT^iPp) o H6£'l-3te&o-C\ pCEPUROl. 5kb7 
7 
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> h<DS a 1 I jfcffikH indl I I Ltz p J B 8Jfc1&t&? \s / V 

*KU * Wthtlt^^ p J BP8 6li, SV407' 

n^e — * y A Zsif-TM^MIfe £ ixfc - n ~e >f v- ^ifflttilSHH^ <h , C 

haron 4AX^1. 8k bCOCOS^t, Co ! E 1 WiM&J&b* T \s 

v*s y ^mmstte* <t ^^^ 0 

b. pME P-DTACOtf^ 

v ? 7f'jrig-Aie^^^tfpMC 1 -DT-A (^^Maxwe! 1 
h (1986) Cancer Res. 46:4660-4666 #J$) CO 1 . 
1 kbCOXho l/Sa 1 177^^^, Xho I SBffcLfcpME P 4 (I 
nvitrogen, San Diego, CA) (C^^^iirT pMEP-DT 
A£ftHKLfc 0 pMC 1 -DT-A*rf^§»^5fc«>litt, DTAifeWn-f 
4 V^Wfc&p 2 2 4 9-l^b8 0 0 bp(7)Ps t I /H i n d 1 1 I 77^ 
> V h <b LtML, pMClneopo 1 yA (St ra tagene frbA 

TlC^AUfCo #6tlfcii^IpMC 1 DT-A^H i n d I I I t'ML, * 



I I U — Sr3S£-&£it-"t\ X h o 1 5fc*J8 (5* ) 2 7 0 b pWTKT'n^ 

— * — £ , -7 9 0 bpcODT-A77^^y h t^^tf S a 1 I 5fc*JSB£ £ ho 
10 6 1b pCOTK-DTAifi^-T-^-tr-/ h£rf£$!L;fc<, ;<7)770yhS:X 
h o 1 ffiik^tt pME P 4 (C^^^-frTto 
&oT, KpMEP-DTAtt, TK/D^-^^t/SV4 0lCl 

m$tilzDT-Am&i*k. Co \ e lSK^ryevu >m&mfc7-t& 

c. p JB83-DTA9Wii 
7°^^ U + pJB8 £H i n d I 1 I £.0*0 1 a I T*ffi{£ U st" y ^ 

T(igB?ij8#J80 C^^tTp J B 8 3 Srf^SJLfco C 1 a I /H i n d I I 
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Swa I, P a c I RX/S r f I <Dmt$n$L$:<a A;X^^tz. 0 Ztlb&UtiL&P A 

c f - 7 -d t Ammvo<»m.m<k$:mg f \z'rz>. 

DT-AWifc^&lsts pME P-DTAW 1 . 4kbC0Xho 1/Sa 
1 177 ^ ^ Sa 1 I mfbLfcp J 



B 8 3lC#g^£-£Tp J B 8 3 - D T A 9 fcfNH Lfc c 
d. ACF-7-DTA(Oi| 

ACF-7W1 2b p<^^— ✓ ^>^&, Mung bean^^ l^T — if 

b<Z>flMMfc;LCF- 1^<$$ — £\ C 1 a 1 T^NHCLT 4 ?K U > 7— ^"CjlQiIU 
T*>Wcp FB 8 3-DTA9l:^$tf: e '#6*1^^— * CF-7-D 
TAIi, A C F — 7 <Dik%$<D3£M t , TK^D^-^^r/S V 4 0/f U 7fx 
/Hb*>^*^/KCaS*S$tLfcDT-Aite j ?-t, 1. 8kbcDCharon 4 A 

x cosi«i, r^t^y ^m^Sie^- ( P j b 8 3 -dt a 9 t 

, Co 1 E ( p J B 8 3-DT9ACS^) t 3r$ir 0 

D. yi/v'yiy-f^-^^S^-yyf^ >^-<^ ^ — : 7*7 ^ ; Kp 

MCT-RUC 

ffi?L3IAIftfe#i:Ren i 1 1 a /1^>7 * 7— ifatfS^&Wfl^^toK* - 
>f y h-rS^y* ; KpMCT-RUC ( 1 4 k b p) SrflMSLfc (R e n i 1 

CDffi^f?£^f&Ut£7°7;* 5: FpTZrLuc-l COlS^tcglLT 



tt^H^fffSS, 2 9 2, 6 5 8M^5, 4 18, 1 5 5^1) 0 IWT 5 
7*S K^WflJftW&tt, Re n i 1 1 a ;Uv-7 7 — irj&fc^ t: UNf 

G^) ^tP^7^5 KpAG6 0 (*I#ffS5, 1 1 8, 6 2 0t, |5, 
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021, 3 4 4^, 15, 06 3, 162 fjr&X/m 4 , 9 4 6, 9 5 2 -^#1$ ; 
*f:, Colbert-Gapapinb(l98l) J.Mol. Biol. 
15 0: 1-1 4#fi$) Renilla j&fc^RV t # o <r?4 *S*sW&&& 

A'TWH SG- t k i&fc^i:. ^ K^riE^fk-rSfc^^SfflH p a 1 ffi£ 

SiMSiC^ALfc (Lorenzb (1996) J. Biolum. Chemi 
lum. 11:31-37 



&M) o EC3/7C 5*BIJiS£WI£ LTiMif^Lfc (Gluzman (1981 
) Cel 1 23 ; 1 7 5- 1 8 3#J$) 0 T'V- Vfotz.*) 1 0 M gCOiEfHhL 
/:pMCT-RUC^fflt N 5 y >-^^7/l->^ A h 7 ^rt ^ is 3 WH a r p 

erP?(1981)Chromosoma 8 3:4 31-4 3 ? #JB0 £?? 9 

1 0 0mm©i/ir"^ I t , 't?5 0%ftf^i|JiaS:jSEffiLfc o l£— <D V y ^ 
*7 VUm.\Z.^^r^> nux-^HL, h^n^v/y (300m g/m 

1 ) t 1 0%£v'JI&{*ifoit£a:^trF- 1 2 J&ift(C*S^FLfc 0 R e n i 1 1 a A- 

R e n i 1 1 a /U->7 ^ 7— y-fe>f ^rSIJfe U/t (^Jx.(^, Ma t t h e w 
(1977) Biochemistry 16:8 5-91 #R&) 0 i n 
v i v o&tjt in v i t r o <n$&yt&m&-f & ft i£#Hfc; U/-c^7 * S K 

pMCT-RUC^EC3/7C 5 ftBJfe ( "B" ftfllft^) I:h7>^7x^ hL 

^3 OUfcft&O in v i v 0<Dft3t&SkT<D&im-em7£l,fr 0 IS* 



(coelenlerazine) (SH^iRflf 1 ^ V ^iV/ V y h /U) £r^fr 1 
mKORPMI 1 6 4 0Tl^U: o Jfcfcl, — ^£3S#<aiJfc&W#f3£fH ( 
Hamamatsu Argus-100) (Cgfi^i"6 r <t tC J: o T jftflfla^fejfefe 
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mm\Zffii&&M&Lsfro in v i t r o <D&yt&m&-t 5 fc*>l£ , fcflJ&& h V 

y77 (0. SWy^h/KDNaCI, 1 ^ U^/!) 7 h^EDTA, 
0. h^wyyi^^A, pH7. 4) fiIffl!Mi)£i*\ tK±"C 

0. 5ml fcifr^MaASL W5:Tu rner TD-20e/^/>- 

= 1. 6X106hu /8>) „ 

iE&HfcLfcy^;* ^ KpMCT-RUCI:J;oTh7^7x^ b£tb£:EC 
3/7 C 5KWfl&0$&i:i|Wlia^ttM?te6 U"<yU£>R e n i 1 1 a^V7x7- ifEr 



h 7 y^ 7 x ^ ^ y h«a^5fc»ic, h7y^7x^ h»$r^yy^nt' 

7^; K^-tV Atcm^^ixfc^^J^EC 3/7 C 5^mSrai*Ji-So 

naSr/^->7 ^7— ^Tyt^lctotTOtSi, J: *) tej—teis^/ucD/Ui/y ^ 
7— tf^m^r^Lyto lie, in sit uW^y^^yg yir-fco 
Ren i 1 1 a /vy7 ^ y r ix *b <DM1fa<D 5 ~- ^ o V — 

-RUC^^->r77-fy^«?!)U:t^t 0 
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) $rEC3/7C5ttlCh7y^7x^ hLfc, \s*S > b E C 3 / 7 C 5 

fc D ^n^r, DNAit^tFf^C^ i n s i t u^^U^f-v'a ^(Cj:o 
-CSIigLfc e JEJC h7>^7x^^y hO/uv'7x7—if7 7t^^J:ot^ 

H £ , WSHc J: a ^ ^r^-T a 3^£4^ct)/> ft i ^^filJI&^lttRtc: £ it 5 £ ic J; 



f^n-Kt6DNA^o ffeiM-S^*— p LNCX-1 LRUC^p 

. 4 >9 — n<{*^-2 (1L2) (Di/y-rtl"*-??- Yt R e n i 1 1 a re 
n i f o r m i s :c 7— if <t <DtiS&# 1g& — K"T -5 D N A &§tf 
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•£Z>tz£>\C t h^-T <7-f/l^ (CMV) (Dwl$}M7 9 v^~?~^&$5& 

ixfct h 1 L-2Vm^/f K-R. r e n i f o rm i s^^iS^T^^ 

a, T L- 2 v-^-^/UgE^J^:^— K-T5DN AcDHii 

a^fc i L-2^^m^HEK 2 9 3 mfoxtommmmz <t o r 

, tHL-2 is?1-/l"<y7- K£r = — Ki-£>DNA£^fr 6 9 b p(7)DNA:7 
> h^ffbtlTt (#Jx.li, I L- 2 — Ki"SDNA(C|iiL-Ctt5fell# 
1*18 4, 5 1 8, 5 8 4*2rRXf&&\9&m ; I L - 2mfc s FRV i mt^ %>T * J 
$?gS?"JttG enbank Sequence Database t^tetf K 0 
2 0 5 6&t>J 0 0 2 6 4 £ Lt»$tia) „ > JU^y°^- Ktt, MJjCOG 
enbank (difc 



COStl^J (09x.fi, gltSf K 0 2 0 5 6 W5l ^ l/^-f K 2 9 3 - 5 2 XVS^# 
J 0 0 2 6 4 <DX 9 \s3r=f- K4 7 8 - 5 3 7) ^tC^$ixT*3 *) , ISE^J 
9(^$ttTt^5„ WI^^ — JA* pGEMT ( P r o m e g a ) Idfi-g-fg 
£ODNA77^/ V hZ-V-y? u—^^y-tZtzibCDE c o R I g&ffc (G A AT 
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gd^lj 1 2 K „ 

TTTGAATTCATGTACAGGATGCAACTCC 
T G ( M # fqJ . IB £'J 1 1 ) , 

TTTGAATTCAGTAGGTGCACTGTTTGTG 
AC ( i& IS n . SB ?'J 1 2 ) 0 

b. R. reniformi s;^>7x7-^S:3- KtSDN A(Dm&l 

R . reniformi s /l^>:7 :n 7 — ifi&fc^OD WIS V~ 7 * S Kp 

LX SN-RUCT*fcofc 0 ^^^-pLXSN (0»J;ifi£, 5 , 32 

4, 6 5 5f, ^5, 47 



0, 7 3 0^, S5, 468, 6 3 4^M^5, 3 5 8, 8 6 6WCMi 
1 I e r b (1989) Biotechniques 7:980 #R8) \% s ^ 

P^/^DNA^l/ h n ^-f ^.x LTR<D^EMTI-3S^£lt v #<5 
W/i^^/<^ ? — roo^ * — fisEi;:, SV4 0WM7'P ; t-^Hc: 

#SS&f1^&l-«fe£frfc**^ R . r e n i f o r 

m i sy^>7x7- J Ifia^^-^r^^^ 5 KpTZrLuc-1 (fifljx.^, 3feH*fr 
rF^5, 2 9 2, 6 5 8^1;$/-:, Genbank Sequence D 
a t a b a s e gttS^-M 6 3 5 0 1 ; Lorenzb (1991) 

Proc. Natl. Acad. Sc i, U . S. A. 88:44 3 8- 444 
2#J$) ^6A-f BEL3?U 1 0 pTZrLuc-lcOO. 97kb(OE 

coRI/Sma I77^^Hi, Reni 1 la /Ui/7x7— K"t" 
6DN A©3-: r>f ^i/*«Srfrtfo ^^-pLXSN^tU pLXSN 
-RUCtC^^nit/^v'7^7— •&M(R z FlZl&&£ltiZo P LX SN-RUCtt 



c. pLXSN-ILR U C&VfM-t&tcZXD I L — 2 is K$: — 
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K"t* 6DNA<b R. r e n i f o r m i s fV^yy ^ y — IfSHE^ £ ^St^ 

1 . a "CmJiE Lfc I L - 2 A"*-?*? K£=i — K~T £ D N A^^tp^^ 

^-pGEMT^E c o R I TMWfc U »^ixfc^^/^^ K& = — K"T5 
77^V^ t E c o R I MLfcp LX sn-ruci:B^$«, t#e>tL 
it^7^^ K^rpLXSN-I LRUCi^U/:^, Z CO^^ * 5 Kli, pL 
XSN-RUCfWR. r e n i f o r m i s ig^cOiE<*±^(C I L-2*>^ 
■^/u^^ KS:3- Ki-5DNASr^tf 0 ^iS^cO 3 * iSCSma I 

^^m0^ftfc^l-e^CS^^^i!>M^«t Lt7'7^^ KpLXSN- 

I LRUCOT Lfc 0 &0lftLfc (EcoRI/Sma I MLfc) P G EM 
T (Promega) <7 o-^y^ LT I LRUC-pGEM 

y"y^x K I LRUC- pGEMT^rKs p I m a I 



T^NHbU I L- 2 i/fl-j^yr^ V-;^y ^y-^M^xmfc7-%^ts*7y ? 
* > h£iM£-tt\ Ztl&Hpa I mit^tz p LNCXl:B^Hfc, 
p LNCX (0lJx.(i, ^H^ffaBS, 3 2 4, 6 5 5fra5, 4 5 7, 1 8 
Mi 1 1 er and Rosman(1989)Biole 
chniques 7:980 — 99 O&ffl) ^rnn^DNA^CMV 

7^/^7*0^- wte^fflaT^^W ^^ittiae 

^£r^tr 0 ^^CioTf 6tl/c^^^"^p LNCX - I LRUCtM 
L/c 0 -<^^-pLNCX-I LRUCI1 p LNCX^COCMV^n^-^- 

oig<*T«t-e^>ryu^ 3 ' lt R^t^^y r-r^/Wbv-^^^to.h^Ei^ 1 l-2 
*/#-r>\"<~?*?- y->v*/yx.y~ VM&mfcT- ^(Dmmicx^xm^m 

{kT^CMV7 9 o^-^-<7)=i >- h d-;UTT'MUI§„ — n vjSy.?ys< 
^f*3-Kt5DNA (BP*,, A-v^^—tfil^?-) # I L-2->^-*vv< 
^ K&^ — K"t-ftDNA(Cf^l!jpr^i(cii3fe$tLfcIBgtwJ;or, ^ # h 
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m 

Z>t£\,\ pLNXC-I LRUC3gm^^~l-<fc6^?LiIAX&&f£cD^ 

— pLNCX-I LRUC^St6/:0l:, A 7 7 -^DNA (Char 
on 4A7-Ai:45l5) ^Wa^tCioT^^R^ffl^-^yf 

V^-<^-p LNCX - I LRUC^Lt 
3. ni?L3S*Bliad^WR. reni f ormi s ;U'>7x7-ifOMMM 
a. pLNCX-I LRUC^^R. r e n i f o r m i s /V 



ys ^y—-¥(D%y& 

l/-v/ 3 ^ (BIORAD. §^3£#CQ^ii 9 
&f¥L3g#(BJfS (LMTK-, ACTT?^6A^) l^^^-p LNCX- I L 
RUC (-lOjtg) Yy^*-7^>7 h Lfc„ neoI^G 

mttte, Matthews^ (1977) Biochemi stry 16:8 

5-91 mm) o 

:n^7y^«|j: N -<^ — p LNCX - I LRUC^flLI^J 
J&<^-C^-7 n n # ^ D N A £*f?/##3(;:3Sm ^ t &$$M'tZ>o ^tlb <Dlfe$k 

f^M^^UI^r k&mW-fZ>o #Px.T, rtbb^^-^^, R. r e n 
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b. LMTK-jfflJfafr<bft$&&tl2> k^TLbtlZ R e n i 1 1 a r e n i f o 
r m i s/^\y'7^ z 7—'^ 

( i ) JNHHa^U-y h<OR e n i 1 la ;Ui/7x7-i?7yt>f 

RUC-pLNCX (p LNCX^^^-t^CR e n i 1 1 a jVyy ^y — ^ 

pLNCX-ILRUC (p LNCX^^-^i: I L- 2 !J— BB?'J+R 
e n i 1 1 a/W^>^^7"-tf^^it{n^-^^tf^<^^— ) £ h7>^7x^ h L 

*«&JSl;:J:o"C*»Lfc. 2 0 0 1 COM KffljNBflS^ ^ y h Sr#^V7 
i?7£t$T yir>f(Cttffl Lfc (#JxJ3\ Matthews6(19 



77) Biochemistry 16:85-9 1 #RS) 0 T y-fe-Y £ 3 IeI* 

P LNCX^h7^7x^ h Lfc^^^«^^M^^iCHt^£ 
tfrt&v^ y^^fy^7> K£WS3t##££i-£ Life. IL-2JJ -^-fB 

(6U"</i^mi8$;ft„ RUC- p LNCXSr^tf^liai^V^u^-CttS, 00 0 

( i i ) JM&JgifeOR e n i 1 1 a ;l/->7i 7— tfT 
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( i i i ) 

r.*XbOHKO*S^:(i % Ren i 1 1 a m 7 — tfd^ I L-2'>^t/^ 

7^ K(7)^TT LMTK -*mfl&a» fe$>SB $ *x5 <t %x. b*x & r <h Ltc 0 I 
L-2»v/^t/^3-Kt5DNAi:ffi$iltRen i 1 I a^>7x7 

7x7- if £r^ — KtaDNA^^i/^t/^/f K^^-KtSDNA^r 
§&/c£^JNBJISJ: 9 fc|^irWtCi^l/^^</K7?R e n i 1 1 a /Wy y zr. ? — fcffift££ 
tLT^/Co ffl^^'>7x7-f^^"Kt5DNA^tf«tooi 
fi, ;^7x7-ffit^>'7x7-if^T-$ ) ^ % ^HW^JCS(C*3|5U 

— ^ffits^#»iia*»ic*3fe"t-5<o-c/£ < ftm^isy * ? — id**-*- 6 r t £^ 

r o 

c. pLNCX-1 LRUC^ £rJEV^cR. r e n i f o r m i s /^>7x7" 



n i f o rm i s M&MfcT- & £ «>IC, p LNCX- I LR 

u c Ate, PiML8AX$tefefrlc^*ftT^5 ADNAiB?iJi:^tBPIJNl»^(cJ:o 
rnSfL®AXfefem-ffl5tt^W(m^*n6J:5(c^-yy h^Wo rttfi 
, ^?L^AX^^^©^LTV^6^^^*fcte^?L^AX^fe^^^tf0i 
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%m^±mm^p lncx- i LRucx^rfAt^i tiz.£oxrrt>tiz>* m 

Hill, ^^T-tffifL^^^tc^A-r^. 



1. y*?* 5 Kp NEM 1 liJ^TcO^£r^tr<> 

Hyg : t^o-r^ix^iag^- (SE(D31tR nH^— # — ) 

rue : Ren i 1 1 a /W7 a 7 — if itfc^ (#fr^"5T^— # — ) <h , 

1 : LT R-MMTV/n^-^-^ 

2 : TK/o^-^-h 

3 : CMV^D^-i, 

MM R : fef^g& ^ Kp AG 6 0) e 

MpNEMl i^^U^ e 

pNEM-1 : m^m^ — ^ — t LT^7r ]) T^i&£Kf\ 



pnem-2 : ^^"HTfie-^— * — i: urt^o^^r^^rv^-fev^iae 
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pNEM-3 : — # — t ITf ^ v^^ — fcfHSV- 1 

3. 5: K A DNAl-g^< t^flf] 

pNEMA-1 : ^<— ^^<^^— v 
pNEMA-2 : p 5 ^iS^^^^tf^— ^ ^ * — , 
1 : LTR MMTV^d*-^- 

2 : S V4 O^n^- — ^ — , 

3 : CMV^P^t-^" 

4 : & T I I A^p^e— (y * n^3j-*-f vit^^^o^e— o 
-&fflm%i (-77* S Kp AG 6 0) 

;tC7)fc&<7)T — AtDA L. A. r, A. ftl^Jft (A g t— WES) e 

mmm 1 3 

-nh(D^mn, m%mmm, z<oM»m&\z. 



ma c ^MiiAtS fctf>lcH£ffl 

ffl£;ft,T^6 (0*Jx.(i, Cha 1 f i e«b (1994) Science 26 3 
: 8 0 2-8 0 4#f$) 0 ~ CD&^lc: <fc o T , afc/l^t >\ ^>v<^f{\ DNAS 
t* R N A t£ ¥ CO (2 t^-T-<r ©igOW ^U"> >- h ftfl/fi cO&fjJfS J££ t Z 

U"-*£/flV\ ^^DNAifV^^^ufc^^^^^^^aA^^ 
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5 0 

a. WfSf&U^© 

3 5X1 OmraCONu n c 1 o n^^^M, ~^£^ftB/&;£EC 3/7C5/ 
7^U + DNA pCHHO (Pharmacia) , f8Ml>tcm&'%it# > 
^^1 (Purified Green Fluorescent Prote 
i n, G F P) (Aequore a&tfR e n i 1 1 a tCI±!^<7)G F PlifM8£ 
tlX&V, GFP^3-Kt6DNA^P-^y^^ltl^ 0 #Jx.J;£, Pr 
asherb ( 1 9 9 2) Gene 11 1:229-233; XmftWtmm 0 
8/119, 678 &O<0 8/1 9 2, 2 6 4 id^-^< P C T tfclJBiWO 9 5 
/0 7 4 6 3 #JKi) „ ZEISS Axiovert 100 SBfftfilL a: 

1 7 1 , xy/^y K/^^Oiru>r— h . ^ v-T h\ K^^^fi^c 

b. j^A^n h 

(1) 3 5mmCO«Ml (3 7t, 5%C0 2 ) ^fflJISffiffij&s 8 0 



(3) 

(jm^^ic^^a^^r*^ i o, ooorpmt'io» t^rtiaot 

(4) 2oC02/i ItODNA^ (1 ng/^ 1) £3: 3/ -^^ hVU^ttfijfciJtfg 
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(7) itA^, WHy^^^-^CIL, fal 8-2 4W^a^-h 

. pHC 1 1 0 (CS^CODN ACOi 5&/3 — g a 1 D N A £&A L7c^3\ 
|3 - g a 1 M#5o 
(c) h'DNAfr&AZtifzmJfaty&Q -13? 5 — tfOtftffi 

K ; 0. 1 MCOi; h y !?A^y77M ; 1 mMCOMg C 1 a ) £r#PX_T 

»llJ&£j£lf«*-li\ 3 7tt 1 5 5>fH]-T V**^- ht6 e 3£4&Jg*£ 1 5ml 
COX - g a 1 T&ffi. II (0 . 2 %C0X- g a 1 ; 1 0 mMtO ]) >f&-t h »J 

yZ7 r ( p H 7 . 0) ; 150 mMCO N a C 1 ; 1 mMWM g C 1 2 ; 3 . 3 m 
M<D K 4 F e (CN) 6H20 ; 3. 3 



mMCD K 3 F e (CN) 6 ) XM&L. zf U— h % 3 7 tt' 3 0 — 6 0 #PiiH 
*-s<— h-f&o X- g a 1 &f££E&^U 2mlO7 0%^ytP-^^U 

^CO^^fi, MAC, ^CfiiH 1 V^^M'SrfcoMAC&iALt, #lH 
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1 Vfc&^$x*T/i'&ftm+5lZito\z&m£tiZ>'e&>*>0* 



4, 8 7 3, 3 1 6^#I) 0 fLH-^W^o*-^— , *fctt#*U< 

on Aia^j^^^-frSo 
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i . Shi vu TtfiF-Y A$rSBa-t~3*tJ?H l^7^5?x=y ^-^x^lSW 

m z\z&m<»m&km*timirz>& o\cm?Ei,tzh<o-x?$>z>mz-&, Hog 

a n b (1994) Manipulating the Mouse Embr 
yo, A Laboratory Manual, Cold Spring H 
arbor Laboratory Press, Cold Spring H 
arbor. NY, m\Z. p p 2 5 5 - 2 6 4 &tW®: 3 #RB) 0 S 



flft^^JJT (Charles River Co. rt> b t# <b ixAc C B6^) td, 
B a mH I ^{blC<£ oTKf^b LTfcWc 1 n gCOT^^ ^ KpCHllO (P 
h a r ma c i a) £r££A Lfc 0 r<75^v^^ Ktt, SV4 0 &-JtH:/n ^ — * — 

v xm^m^ztiz b^y-ifm^i>^t^(or\ P c 

i^At, flE^^*UT2^^^S*riB5^&SHTFJ»jfi^r, 5%C 
6 (^HHtdflSLTIi, Manipulating the Mouse Emb 
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r y o , A 



Laboratory Manual (1994) Hoganb, eds. , C 
old Spring Harbor Laboratory Press, C 
old Spring Harobor.NY, pp. 12 7 £Jlft$f£) 0 
b. £tH I V V W A?rMtS^I h 7 > ^ v^x^ 7 ^ -7 !>^^W 

3^<Dm^. W-h, (1) taH I V y /Klf A^r^i — KtSDNAi: 
, (2)tr^-n^-f i^vitttaae^i:, (3) t ^o-^-f ^v-BSttafa^tSr^tP 

KpCEPUR - 1 3 2 ^D-r>v^^^v/ 3 yiaot-7^E 

ciAii i vy#if>r Aiae^^jigh^^^^^^y^^^^s: 

fHK Lfc„ ^7^-;KpCEPUR-132lt £aH I V V tf-*f4 Al^f 
& s Change (1990) CI in. Biotech. 2:2 3- 31 lz& 
CX V #1f>f AD£P¥-£ ; fl&^#%XBfet o s s i bW^S^Sf 5 , 

14 4, 0 19^-, ¥f\^m 4) t fc^o^-f V^lt^afiiG^-irSr^tf^^^^ K 
p C E P - 1 3 2 tO£t5^£ fc*^ — n^-f ^Vlffiit^T-^^ti 1 ^^^ S KpCE 



% KpCEP-1 3 2 &£XT<D^mxmm Lfc 0 ^^-pCEP 4 ( 
lnvi trogen, San Diego, CA ; J/:, Yatest* (19 
85) Nature 313:812-81 5 #f$) & % $ *—(Di$rWt$ n ~ 

^V^MW^rat^Xh o I "CfBfbLfco rcO-10. 4kb<ZV<^* — 

ttfct^o-^-f^^ifttia^^^, igtCTVt 6 ^!; VfMi&fc^ C o IE 

r i P £ £^<Lr 0 i^-f V^tfv ^-fyw^n — £ S V 4 0 )) Tr—frit 

X h o I ?H{kUfc p CE P4 zfyx^ Kl 32 C07"7^; h'COfe^fC 

m^xnmmm4mm) wxhoisi;sa i i icx&mit^x^x'&bntzy 

Y\^^-£^tz- a :tOXho l/Sa I I 7 7^* H*, 3* S 
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rott-g-Jcto-cWPjnfc^^^ $ K£r p ce p- 1 3 2 i*^ L/Co « 
oTPi^lCtep CE P- 13 211, 



#CH I vy^if^^ag^coCMV^n^-^-Sg^^^cofc^lC^^P"^ 

v^ffi^ffA^ttfc^H i v y jtfiM AMfH^-ct s v 4 o>Ky r^/Wbv-^ 

pCEPUR-1 3 2 £rfls$a-t-Sfc«>l£, pCEP-1 32^pCEPUR(?) 
77?* X HCS&'g' pCEPURfi, pCI- P4(7)Nhe I/Nr u I 
mfbl^t oT & £fc 7. 7kbW77^>yh$r, 5 ' iJSIwS V4 O^ci^"^ 
— flSJISSSiXfc — n-vf ^y|tt»^^^p B a b e CO 1 . 1 k b CON 
he l/SnaBI77^ V hiCJK^^-frS ^ £ ii«t otW Lfc (p B a b 
e <DBE«EtC|9L,*C(L Morgenstern and Land (1990) 
Nucleic Acids Res. 18:3587 — 3596 #J$) 0 &o 

pCEPURfi, p c e p 4 ici^r y t'-> y yitiK-?WE b n a 

1 m&i+k. C o 1 E 1 RXFO r i Pmmt , p B a b e ld&3fc<0 — u 

T-COS' #SfdS V4 0 (p B a be tC&*fc) j&SR&U 3' S 

V4 0^U7f^/Wbv'^ (pCEP4^&^) *SB(| 



^"^^^ KpCEPUR^Xhol 2fcU*S a 1 I -CfHffcL, 5* KSV4 0 

^D^-^-^ig^^^ c t o ^^o^>< i/^ttiae^sr, xho i^titp 

C E P — 1 3 2 tc:££^£^T, — 1 2. Ik b (Dzfyx * K&flMSiU pCEP 
UR - 1 3 2 L*l 0 tfcoTiftNBJClip CEPUR-1 32lt XhoI^J 

{£K#A£*LfcfcraL— w^aae^t s v 4 o^n^-^-t &^tr P 

C E P — 1 3 2 7^<bf&5 0 pCEPUR-1 3 2 O^SS^Sfl* ^ *Jl/*1r— 

B^-t, CMvyp^-^-^sv4 o^y r^f^fv^if'TMz.w^^Mz. 
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#tH I V U #1f>r Aifi^Pt. S V4 O^^^r—^—RU^V 7f^MtV^t 

Vt°v-y yittlisfMEBNA 1 »Ko 1 E 1 ISKfi^BLtfO r i P 

(C5 7BL/6 J x CBA/J) F 1 48^ * * £ ^«>£iB Lfc (C 5 7 B L 
/6Jx CBA/J) F 1 m-*"}* (#J;tl;£, Manipulating th 
e Mouse Embry 



o , A Laboratory Manual (1 994) Hoganb, ed 
s.,Cold Spring Harbor Laboratory Pre 
ss.Cold Spring Harbor, NY, p. 42 9 #S8) 
fiWfcrWHLfco wil5>©F2gfil|poiM^IC N N r u I ifblUoTSi 
fcb"C*5V*fcp CEPUR-132 (—3 m g/m 1 ) (M a n i p 

ulating the Mouse Embryo, A Laborator 
y Manual (1994) Hoganbteds., Cold Sprin 
g Harbor Laboratory Press, Cold Sprin 
g Ha r bo r, NY) Q frW&ftM&k ft ZW^V Xfc&tfiL,* 



S«-^C*JBSK, I^MlG3D5tf:fj:HlD3 OffifctJ) Wflf Lfc * 
(l p l <foAc 9 0 - l ^co^&^^r^tf l - l o P l wW**) Sritfrifcco 
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ifeSVM** y ^MttWG 3 D S^fcliH 1 D 3*^, V 

m m?L&. -xm*mms, 453, 3 5 7t#i, \^mmn\m<n^nxmt 

LTManipulating the Mouse Embryo, A La 
bora lory Manual (1 9 94) Ho g a nb, e d s . , C o 1 
d Spring Harbor Laboratory Press, Col 
d Spring Harbor, NY, 253-28 9^— v?) ESt^fNl 
(#JpLfc?, G u i d 



e to Techniques in Mouse Development 
in Methods in Enzymology Vol. 25, Was 
sarman and De Pamph i 1 i s, eds. (1993), 8 
0 3-9 3 2^#I) -CS*^-^. (RfJtrjcoj: 9^) -v>f^n-lr 

-(fiP*>, ItiHTV yjtfiJV t ^u-vf ->>fff+^^-7-^t>*/J ^ 

_L^(DJ: SKflMKLfc h7^^* = y^v^^3- 4 
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HSI^-r6SJEE^>M*DWii:»lfefe, #Jx.tf, Jones (19 8 6) EMBO 5 
: 3 1 3 3- 3 1 4 2. ^tz.\%$-11^$ V t?f£ttCO©J^ 0IJ;ltfM i l 

ler (1972) Experiments in Molecular Ge 
netics pp. 3 5 2- 3 5 5, Cold Spring Harbor 
P r e s s#f$) *m^XffO k &\t\ J05IC»A$ttfc h?^^-^ 
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*M L#£ Q WH^^ffi-Ctt, 0fl Change (1990) CI in. B 

iotech. 2:23-31 lcgB*fc£jh/0^5 <fc 0 (C, jBBfla^^fitH I V y tK 

MtraLfcHI V gag^-y^hRNA^t^o — f y h RN 

A 13, Change? (1990) CI in. Biotech. 2:23-31 
mm<0£ 9igag h<D i n v i t r o ^^i^^-iJ^^^fr-T-C g 

a gSefWSIO in v i t r o «5^(C «fc o "C#6tt6o SJC£?Off?.ih^, £g£ 



o f^j^teH I V^^U 9 3 7 mm C^Jx.^. Locardib ( 1 9 9 2) J 
.Virol. 66:1649-165 4 #f$) WKIiSllfilrtffiAI:«totv^ 
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HCD4 (BP*>. HI V^Mt^t^") 



(t hCD4^Mt5 h 7 yxi?x. — v9-?$X<D%imzffl[*Xl*G i 1 1 e 
spiet ( 1 9 9 3) Mol, Cell. Biol. 13:2952-295 
8;Hannab ( 1 9 9 4) Mol. Cell. Biol. 14:1084- 
10 9 4; MYe ungb (1994) J. Exp. Med. 180: 191 
1- 1 9 2 0MI) ZmU-tZ hJ>'XiS=ii~y*i"?X±&&l,&Z>. CD 4 

*^*^y^**cD^-»tt. (fitH i v y 7Kif-r ^rat^: «kft<) cd 



a . L/yt a xy h - [7 h y h 7 v^^-y^^At^/c^AXM^ 

( i ) WfLtgAXSfefef*: 
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ffjuii*, ^^^i-fe^coMACto^^i^^ffi^T^^ h u AiM^ (cac 



^3fife J f-«r«ltfe6*J(il3Sm$ii:5^3feD N A £ijfi&A/fe:M A C ItXZ CAC) 
*y»A4tliMAC (£fcJ3C AC) SriiiBtU ttl^Al, &^T*il#l£ 

a, ~? h y ^^^^tK^ft^y h y «Mt^«imiSf a? i a c ziag^-wis 

v ? ? >-s<#W6 8 (h s p 6 8) ^n^e — # — (p h s p 
PTlacZpA;Brazolotb (1991)Mol. Reprod. D 
e v e 1 . 30:304-312 $Jg) , Z n 2 +R3Si*fe=. !7M>^d 
^fV ( c M t ) 7°n^- 
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^- (pCBcMt 1 ac z ; Br a zo I o t 6 (1 9 9 1) Mo 1. Rep 
rod. Devel. 30:304-31 2#f&) . 9 >"rJ±&M<D7 V 

fr*lkXf>~y b V 0 — T ^fy/o^- ^— (pmiwZ;Brazolo 
(1991) Mol, Reprod. Devel. 30:304-312# 
M) , M#n*^/W* (CMV) :/a^-^-£^TlIE^$*L7t 

^il^o^ — ^— (Gaubb (1987) EMBOJ. 6:2313-232 
0 ; T o r a 6 (1988) EMBO J. 7 ; 3 7 7 1 - 3 7 7 8 ; P a r k 
(1 9 9 5) Bi ochem. Mo 1. Biol. Int. (Austral 
ia) 36:811-816) asfe-S* 



( i i ) ~v b y aim* 

s b Vf&m&lfflm (mx.t£, Brazolot£(1991)MoI. 

Reprod. Devel. 3 0:3 0 4 - 3 1 2) COi^^^MJ ftBJiau: , 

0lJx.f^^. 7 h y h DN A) ^ttfDNA^r h 7 >*7=c? b~t%> t <fcl^ 

^PTMl, *x^n*y-A&Wi:SATACOj: ^/MXM^ 
AIMMW h 7 y ^ 7 x ^ ^ y h iBSi: , ti£/ih7 
s'^is—y (M^te-yv^—? — {'CMS) ^^-Kt^DNA^, MDNA^r 

b. *r&# h7^^y^t5AlM^L/Vt°xyF-r; h y mf&ft 
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, Bra zo I o tf) (1 991) Mo 1. Reprod. Dev. 30:30 
4-312 ;Etchesb (1993) Poultry Sci. 72:88 
2-8 8 9:Petitteb (1990) Development 108: 
1 8 5- 1 8 9&J&) h y gfS*F (M*.!** Lovef) (1994) B 

iotechnology 12:60-6 3#J$) 

O^-i ^ nt;^DT4 0^y h y ^l^B#fflJiatBt'&$-t!:5^ffiic:|||| 
L-Tte^J^ff , Diekenb (1996) Nature Genet. 12: 
1 7 4-i8 2#lia) o c<o^ife-e*i, AlM^M»^^6v-< ^niryu 
L Hlfe0lJl. A. 5^fe^CO^)HI^ffl^5) , ^7h9U^t° 



*«LfcAlSfeg,#£, Vtfyx.fisais^m (#J;Ltf> B r a z o 1 o t fb 
(19 9 1) M o 1 . Reprod. Dev. 30:304-312 (D J; 

^fc/liHfWl^-V y 7^^11x9 h y l/^t°xy hfWS^iCiE^ALTk 

fiflxJ*, Love?) (1994) Biotechnol ogy 12: 60-6 
3#^) c 
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Etchesb (1993) Poultry Sci. 72:882-8 
89 ; Pe t i t t e lb (1990) Development 108: 185 
— !89;Cars i e n c e <b (1 993) Development 117 
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[ n m J 

iB^'Jffi^ : 1 
K M cd M £ : 1 2 9 3 
12 <E> m : t£ 
II CD m : ~ * fig 
h D - : jg ffi « 

B£ ?U G) tt ja : Genomic D N A 

^ t f 'f Jl/ : No 
7* > 3" -te > * : No 
7 -7 <T ^ > h g! : 

MB m CD & WL : 
BE 5*U : 



GAATTCATCA TTTTTCANGT CCTCAAGTGG ATGTTTCTCA TTTNCCATGA TTTTAAGTTT 6 0 

TCTCGCCATA TTCCTGGTCC TACAGTGTGC ATTTCTCCAT TTTWCACGTT TTNCAGTGAT 120 

TTCGTCATTT TCAAGTCCTC AAGTGGATGT TTCTCATTTN CCATGAATTT CAGTTTTCTN 1B0 

GCCATATTCC ACGTCCTACA GNGGACATTT CTAAATTTNC CACCTTTTTC AGTTTTCCTC 24 0 

GCCATATTTC ACGTCCTAAA ATGTGTATTT CTCGTTTNCC GTGATTTTCA GTTTTCTCGC 3 00 

CAGATTCCAG GTCCTATAAT GTGCATTTCT CATTTNNCAC GTTTTTCAGT GATTTCGTCA 360 

TTTTTTCAAG TCGGCAAGTG GATGTTTCTC ATTTNCCATG ATTTNtCAGTT TTCTTGNAAT 4 20 

ATTCCATGTC CTACAATGAT CATTTTTAAT TTTCCACCTT TTCATTTTTC CACGCCATAT 4 80 
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TTCATGTCCT AAAGTGTATA TTTCTCCTTT TCCGCGATTT TCAGTTTTCT CGCCATATTC 54 0 

CAGGTCCTAC AGTGTGCATT CCTCATTTTT CACCTTTTTC ACTGATTTCG TCATTTTTCA 6 00 

AGTCGTCAAC TGGATCTTTC TAATTTTCCA TGATTTTCAG TTATCTTGTC ATATTCCATG 6 60 

TCCTACAGTG G AC ATTTCT A AATTTTCCAA CTTTTTCAAT TTTTCTCGAC ATATTTGACG 7 20 

TGCTAAAGTG TGTATTTCTT ATTTTCCGTG ATTTTCAGTT TTCTCGCCAT ATTCCAGGTC 7 80 

CTAATAGTGT G CATTTCTC A TTTTTCACGT TTTTCAGTGA TTTCGTCATT TTTTCCAGTT B4 0 

GTCAAGGGGA TGTTTCTCAT TTTCCATGAG TGTCAGTTTT CTTGCTATAT TCCATGTCCT 9 00 

A C AG TG AC AT TTCTAAATAT TATACCTTTT TCAGTTTTTC TCALTATATT TCACGTCCTA 9 6 0 

AAGT AT AT AT TTCTCATTTT CCCTGATTTT CAGTTTCCTT GCCATATTCC AGGTCCTACA .1020 

GTGTGCATTT CTCATTTTTC ACGTTTTTCA GTAATTTCTT CATTTTTTAA GCCCTCAAAT 10 BO 

GGATGTTTCT CATTTTCCAT G ATTTTC AG T TTTCTTGCCA TAT AC C ATGT CCTACAGTGG 1140 

ACATTTCTAA ATTATCCACC TTTTTCAGTT TTTCATCGGC ACATTTCACG TCCTAAAGTG 12 00 

TGTATTTCTA ATTTTCAGTG ATTTTCAGTT TTCTCGCCAT ATTCCAGGAC CTACAGTGTG 1260 

CATTTCTC AT TTTTCACGTT TTTCAGTGAA TTC 12 93 



B2 n m ^ : 2 



E?J(0fiS : 1 044 



es n <D sa : mm 



Sfi CD S : - * SB 



h * p i? - : mmw 



fti&l CD mM : Genomic DNA 



^W^tr-f^yi/iNo 



7" > ^ 4z > X : No 



7 ? V * > h m : 



& m : 



82 n <D ft m : 
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AGGCC-ATGG TGAAAAAGGA AATATCTTCC CCTGAAAACT AGACAGAAGG ATTCTCAGAA GO 

TCTTATTTGT GATGTGCGCC CCTCAACTAA CAGTGTTGAA GCTTTCTTTT GAT AG AG C AG 12 0 

TTTTGAAACA CTCTTTTTGT AAAATCTGCA AG AG G AT ATT TGGATAGCTT TGAGGATTTC 13 0 

CGTTGGAAAC GGGATTGTCT TCATATAAAC CCTAGACAGA AGCATTCTCA GAAGCTTCAT 24 0 

TGGGATGTTT CAGTTGAAGT CACAGTGTTG AACAGTCCCC TTTCATAGAG CAGGTTTGAA 3 00 

ACACTCTTTT TTGTAGTATC TGGAAGTGGA C ATTTGGAG C GATCTCAGGA CTGCGGTGAA 36 0 

AAAGGAAATA TCTTCCAATA AAAG C TAG AT AGAGGCAATG TCAGAAACCT TTTTCATGAT 410 

GTATCTACTC AGCTAACAGA GTTGAACCTT CCTT TGAG AG AGCAGTTTTG AAACACTCTT 48 0 

TTTGTGGAAT CTGCAAGTGG ATATTTGTCT AGCTTTGAGG ATTTCGTTGG GAAACGGGAT 54 0 

TACATATAAA AAGCAGACAG CAGCATTCCC AGAAACTTCT TTGTGATGTT TGCATTCAAG 6 00 

TCACAGAGTT GAACATTCCC TTTCATAGAG CAGGTTTGAA ACACACTTTT TGATGTATCT 66 0 

GGATGTGGAC ATTTGCAGCG CTTTCAGGCC TAAGGTGAAA AGGAAATATC TTCCCCTGAA 7 2 0 

AACTAGACAG AAGCATTCTC AGAAACTTAT TTGTGATGTG CGCCCTCAAC TAACAGTGTT 78 0 

GAAGCTTTCT TTTGATAGAG GCAGTTTTGA AACACTCTTT TGTGGAATCT GCAAGTGGAT 84 0 

ATTTGTCTAG CTTTGAGGAT TTCTTTGGAA ACGGGATTAC ATATAAAAAG C AG AC AG CAG 90 0 

CATTCCCAGA ATCTTGTTTG TGATGTTTGC ATTCAAGTCA CAGAGTTGAA CATTCCCTTT 96 0 

CAGAGAGCAG GTTTGAACAC TCTTTTTATA GTATCTGGAT GTGGACATTT GGAGCGCTTT 102 0 

CAGGGGGGAT CCTCTAGAAT TCCT 1044 



E 3*J # ^ I 3 



K ?U © £ : 2 4 9 2 



m n <d ^ : « m 



mcD : - * tfi 



h * n - : mm ft 



BB^'JcDf!^: Genomic DNA 



/^ -Y # ± 4 ± )V : N o 



7> > ^ -tz > X : No 



7 ^ 7 * > h m : 



as n <d w m : 
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CTGCAGCTGG GGGTCTCCAA TCAGGCAGGG GCCCCTTACT ACTCAGATGG GGTGGCCGAG 6 0 

TAGGGGAAGG GGGTGCAGGC TGCATGAGTG GACACAGCTG TAGGACTACC TGGGGGCTGT 12 0 

GGATCTATGG GGGTGGGGAG AAGCCCAGTG ACAGTGCCTA GAAGAGACAA GGTGGCCTGA 18 0 

GAGGGTCTG A GGAACATAGA GCTGGCCATG TTGCGGCC AG GTCTCAAGCA GCAAGTCAGG 24 0 

AATGGGACAG GCTTGAGGAT ACTCTACTCA GTAGCCAGGA TAGCAAGGAG GGCTTGGGGT 30 0 

TGCTATCCTG GGGTTCAACC CCCCAGGTTG AAGG CCCTGG GGGAGATGGT CCCAGGACAT 36 0 

ATTACAATGG ACACAGGAGG TTGGGACACC TGGAGTCACC AAACAAAACC ATGCCAAGAG 420 

AGACCATGAG TAGGGGTGTC CAGTCCAGCC CTCTKACTGA GCTGCATTGT TCAAATCCAA 4 80 

AGGGCCCCTG CTGCCACCTA GTGGCTGATG GCATCCACAT GACCCTGGGC CACACGCGTT 54 0 

TAGGGTCTCT GTGAAGACCA AGATCCTTGT TACATTGAAC GACTCCTAAA TGAGCACAGA 6 00 

TTTCCACCTA TTCGAAACAA TCACATAAAA TCCATCCTGG AAAAAGCCTG GGGGATGGCA 66 0 

CTAAGGCTAG GGATAGGGTG GGATGAAGAT TATAGTTACA GTAAGGGGTT TAGGGTTAGG 72 0 

GATCAACGTT GGTTAGGAGT TAGGGATACA GTAGGGTACC GGTAGGGTTA GGGGTTAGGG 780 

TTAGGGGTTA GGGTTAGGGT TAGGGTTAGG GTTAGGGTTA GGGGTTAGGG GTTAGGGTTA 64 0 

GGGTTAGGTT TTGGGGTGGC GTATTTTGGT CTTATACGCT GTGTTCCACT GGCAATGAAA 900 

AGAGTTCTTG TTTTTCCTTC AG C AATTTGT CATTTTTAAA AGAGTTTAGC AATTCTAACA 96 0 

GATATAGACC AGCTGTGCTA TCTCATTGTG GTTTTCAATT GTAACCACAT TGTGGTTTCA 1O2 0 

ATGTGTTTAC TTGCCATCTG TAGATCTTCT TTGCGTGAGG TGTCTGTTCA GATGTGTGTG 108 0 

CATTTCTTGN NTTTNGGCTG TTTAACTTAT TGTTTAGTTT TAATAATTTT TT AT ATA T T 1* 1Z4C 

GAAGACAAAT CTTTCTCAGA TGTGTATTTG CAAATATTTC TTCAATATGA GGCTTGCTTT 12 0 0 

TGTCTCTAAC AAGGTCTCTT CAGAGATAAC TTAAATATAA GAAATCCACA CTGTCACTTC 126 0 

TTTTGTGTAT ATCTACCTTT TGTGTCATTT GTTAAAATTC ATTACCAAAC CCAAAGGCAG 1320 

ATAGCTTTTC TTCTATTGTT TCTTCTAGAA A TTTGT AT AG TTTTGCATTT TTAGTGTAAG 1380 

GATGATTTTG AGTGATTATT TGTGTAAGTT GTAAAGTTTT CG T C TAT AT C CATATCATTT 144 0 

CTTATGGTTT CCAATTAATC GTTCCCTCAC TATTTTTGGG AAAGACACAG GAT AG TG GG C 1500 

TTTGTTAGAG TAGATAGGTA GCTAGACATG AACAGGAGGG GGCCTCCTGG AAAAGGGAAA 156 0 

GTCTGGGAAG GCTCACCTGG AGGACCACCA AAAATT C AC A TATTAGTAGC ATCTCTAGTG 1620 

CTGGAGTGGA TGGGCACTTG TCAATTGTGG GTAGGAGGGA AAAGAGGTCC TATG C AG AAA 1680 

GAAACTCCCT AGAACTCCTC TGAAGATGCC CCAATCATTC ACTCTGCAAT AAAAATGTCA 174 0 

GAATATTGCT AGCTACATGC TGATAAGGNN AAAGGGGACA TTCTTAAGTG AAACCTGGCA 1300 

CCATAAGTAC AGATTAGGGC AG AG AAG G AC ATTCAAAAGA GGCAGGCGCA GTAGGTACAA 1860 

ACGTGATCGC TGTCAGTGTG CCTGGGATGG CGGGAAGGAG GCTGGTGCCA GAGTGGATTC 192 0 

GTATTGATCA CCACACATAT ACCTCAACCA ACAGTGAGGA GGTCCCACAA GCCTAAGTGG 198 0 

GGCAAGTTGG GGAGCTAAGG CAGTAGCAGG AAAACCAGAC AAAGAAAACA GGTGGAGACT 2 04 0 

TGAGACAGAG GCAGGAATGT GAAGAAATCC AAAATAAAAT TCCCTGCACA GGACTCTTAG 2100 

GCTGTTTAAT GCATCGCTCA GTCCCACTCC TCCCTATTTT TCTACAATAA ACTCTTTACA 2 16 0 

CTGTGTTTCT TTTCAATGAA GTTATCTGCC ATCTTTGTAT TGCCTCTTGG TGAAAATGTT 2 220 

TCTTCCAAGT T AAA C AAG AA CTGGGACATC AGCTCTCCCC AGTAATAGCT CCGTTTCAGT 2 280 

TTGAATTTAC AGAACTGATG GGCTTAATAA CTGGCG CTCT GA C T TT AG TG GTGCAGGAGG 2 34 0 

CCGTCACACC GGGACCAAGA GTGCCCTGCC TAGTCCCCAT CTGCCCGCAG GTGGCGGCTG 24 00 

CCTCGACACT GACAGCAATA GGGTCCGGCA GTGTCCCCAG CTGCCAGCAG GGGGCGTACG 24 6 0 

ACGACTACAC TGTGAGCAAG AGGGCCCTGC AG 2 4 92 



ga n * "5 = 4 
BB n (D M £ : 2 8 
IB ?0 (D Si : m eg 
«<D8 : — # a 
h d V - : m ffi 

BB #J <Z> iff; Si : Genomic D N A 
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✓ \ A * -fc =r ■< ft & : No 
T>^-tr>^ : No 

7 7 7 * > h 3S : 

IS £ : 

BE?U : 

GGGG AATTCA TTGGGATGTT TCAGTTGA 

13 5U * : 5 

8B ?U 0) S $ : 2 9 

82 5U © 3! : » » 

: fi « 

Bfl ?U G> IS. JK : Genomic DNA 

;W -fe t- # ;i/ : No 

T > ^- > X : No 

v =? v a > h m : 

SB ?'J © W m : 
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CGAAAGTCCC CCCTAGGAGA TCTTAAGG A 



29 



fid 5U # ^ : 6 

12 £'J <Z> S. £ : 4 7 
E 5U <© a : KB 
«( © IK : - * « 

h * n y - : ejitt 
03 ?'J<5Si : R N A 
^ -f ^1 -fe f -f ?J n : No 
7' > ^- -fe > X : No 
7 7 ^ ^ > M : 
€«i : 

: 

CCGCTTAATA CTCTGATGAG TCCGTGAGGA CGAAACGCTC TCGCACC 47 

ffi * ^ : 7 

ffi © K £ : 2 5 
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SB n CD 35? : « K 
» O « : - * IB 
h n y - : M ft tt 

Bd ?!J (Z> « {& : Genomic D N A 
a -f * -fe f ?!? ^ : N o 
T>^-ir>^ : No 
7 7 ^ ^ > h S : 
: 

13 £U CD f¥ « : 
Bd n : 

CG ATTT A A AT TAATTAAGCC CGGGC 

BB ?U S : 8 

SB #J CD g £ : 2 7 
E ?J CD Si : ft" 8 
III CD » : - * Si 
h # n s> - : lift 

12 cz> fiffl : Genomic D N A 
# -fe t 1 ^ # ;!/ : No 
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7 X : No 

y ^ v * > h m : 

«i : 

U 5U CD 8R : 
SB : 

TAA ATTTAAT TAATTCGGGC CCGTCGA 27 

IB 5U § ^ : 9 

82 ?!] CD g £ : 6 9 

It] ?U <D S : itm 

Kd?- : tS M « 

H2 #J <2> ff 28 : Genomic D N A 
flb CD M « : I L - 2 is # + JVtiLfi 



Met Tyr Arg Met Gin Leu Leu Ser Cys lie Ala Leu Ser Leu Ala Leu 
GTC ACA AAC AGT GCA CCT ACT 

val Thr Asn Ser Ala pro Thr 



B2 5*J ; 



ATG TAC AGG ATG CAA CTC 



CTG TCT TGC ATT GCA CTA AGT CTT GCA CTT 
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Mi n m ^ : i o 

E ?y ffl I ? : 9 4 5 
§6 5*1 CD 32 : fit K 
m © ft : - * » 
h * D i; - : SSIfttt 
13 5'J CO m m : c D N A 

a§® : 

E 5iJ © «p Sk : 

«f (St & -T SB -f : =i - x -r 
#&{2S: 1...942 
ftfeffltSIE: Reniila 
•5 — 4f 

S f§ *U : * H ft !g 5 , 
12 ?ij : 




> ^* @e n 



Re i n f o r. m i s )\> v 7 :r 



4 18, 155^ 
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AGC TTA AAG ATG ACT . TCG AAA GTT TAT GAT CCA GAA CAA AGG AAA CGG 4 8 

Ser Leu Lys Met Thr Ser Lys Val Tyr Asp Pro Glu Gin Arg Lys Arg 
1 5 io 15 

ATG ATA ACT GGT CCG CAG TGG TGG GCC AGA TGT AAA CAA ATG AAT GTT 9 6 

Met lie Thr Gly Pro Gin Trp Trp Ala Arg Cys Lys Gin Met Asn Val 
20 25 30 

CTT GAT TCA TTT ATT AAT TAT TAT GAT TCA GAA AAA CAT GCA GAA AAT i A A 

Leu Asp Ser Phe He Asn Tyr Tyr Asp Ser Glu Lys His Ala Glu Asn 

35 40 45 

GCT GTT ATT TTT TTA CAT GGT AAC GCG GCC TCT TCT TAT TTA TGG CGA 192 

Ala Val He Phe Leu His Gly Asn Ala Ala Ser Ser Tyr Leu Trp Arg 
50 55 60 

CAT GTT GTG CCA CAT ATT GAG CCA GTA GCG CGG TGT ATT ATA CCA GAT 2 4 0 

His Val Val Pro His He Glu Pro Val Aia Arg Cys He He Pro Asp 
65 "70 75 80. > 

CTT ATT GGT ATG GGC AAA TCA GGC AAA TCT GGT AAT GGT TCT TAT AGG 28 8 

Leu He Gly Met Gly Lys Ser Gly Lys Ser Gly Asn Gly Ser Tyr Arg 
85 90 95 

TTA CTT GAT CAT TAC AAA TAT CTT ACT GCA TGG TTG AAC TTC TTA ATT 3 36 

Leu Leu Asp His Tyr Lys Tyr Leu Thr Ala Trp Leu Asn Phe Leu He 
100 105 1X0 

TAC CAA AGA AGA TCA TTT TTT GTC GGC CAT GAT TGG GGT GCT TGT TTG 3 84 

Tyr Gin Arg Arg Ser Phe Phe Val Gly His Asp Trp Gly Ala Cys Leu 

115 120 125 

GCA TTT CAT TAT AGC TAT GAG CAT CAA GAT AAG ATC AAA GCA ATA GTT 43 2 

Ala Phe His Tyr Ser Tyr Glu His Gin Asp Lys He Lys Ala He Val 
130 135 140 

CAC GCT GAA AGT GTA GTA GAT GTG ATT GAA TCA TGG GAT GAA TGG CCT 48 0 

His Ala Glu Ser Val Val Asp Val He Glu Ser Trp Asp Glu Trp Pro 
145 150 155 160 

GAT ATT GAA GAA GAT ATT GCG TTG ATC AAA TCT GAA GAA GGA GAA AAA 52 8 

Asp He Glu Glu Asp He Ala Leu He Lys Ser Glu Glu Gly Glu Lys 
165 170 175 

ATG GTT TTG GAG AAT AAC TTC TTC GTG GAA ACC ATG TTG CCA TCA AAA 5 76 

Met Val Leu Glu Asn Asn Phe Phe Val Glu Thr Met Leu Pro ser Lys 

ISO 185 190 

ATC ATG AGA AAG TTA GAA CCA GAA GAA TTT GCA GCA TAT CTT GAA CCA 6 24 

He Met Arg Lys Leu Glu Pro Glu Glu Phe Ala Ala Tyr Leu Glu Pro 

195 200 205 
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TTC AAA GAG AAA GGT GAA GTT CGT CGT CCA ACA TTA TCA TGG CCT CGT 672 
Phe Lys Glu Lys GXy Glu Val Arg Arg Pro Thr Leu Ser Trp Pro Arg 
210 215 220 

GAA ATC CCG TTA GTA AAA GGT GGT AAA CCT GAC GTT GTA CAA ATT GTT 72 0 

Glu lie Pro Leu Val Lys Gly Gly Lys Pro Asp val Val Gin He Val 
225 230 2 35 240 

AGG AAT TAT AAT GCT TAT CTA CGT GCA AGT GAT GAT TTA CCA AAA ATG 76 8 

Arg Asn Tyr Asn Ala Tyr Leu Arg Ala Ser Asp Asp Leu Pro Lys Met 
245 250 255 

TTT ATT GAA TCG GAT CCA GGA TTC TTT TCC AAT GCT ATT GTT GAA GGC 815 
Phe lie Glu Ser Asp Pro Gly Phe Phe Ser Asn Ala lie Val Glu Gly 
260 265 270 

GCC AAG AAG TTT CCT AAT ACT GAA TTT GTC AAA GTA AAA GGT CTT CAT 8 64 

Ala Lys Lys Phe Pro Asn Thr Glu Phe Val Lys Val Lys Gly Leu His 
275 280 28S 

TTT TCG CAA GAA GAT GCA CCT GAT GAA ATG GGA AAA TAT ATC AAA TCG 912 
Phe Ser Gin Glu Asp Ala Pro Asp Glu Met Gly Lys Tyr lie Lys Ser 
290 295 300 

TTC GTT GAG CGA GTT CTC AAA AAT GAA CAA TAA 94 5 

Phe Val Glu Arg Val Leu Lys Asn Glu Gin 
305 310 



S2 3»J & ^ : 1 1 
SW©fiS : 30 

BE CD S : Wl 

SB <Z> R : - * m 

h*py™ : « IN « 

SB ?ij co M JS : Genomic D N A 

-f t$ -fe 7* <i £t )V : N o 
T > -fe > ^ : No 

y -7 >r * > h si : 
: 
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e 31 © W » : 



TTTG AATTC A TGTACAGG AT GCAACTCCTG 



30 



82 9S S ¥ : 1 2 
E 31 G> ft $ : 3 0 

12 m © s : & m 
ma®. : - * m 

h # a >J - : S & ft 

12 3J © f.f; : Genomic D N A 

7- > * -b > X : No 
7 -5 ^ > h m : 
& » : 

12 31 © ttr fiS : 
B3J ; 

TTTG AATTCA GTAGGTGCAC TGTTTGTCAC 30 
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12 Pi & 9 : 1 3 

BB ?'J <Z> £ : 14 3 4 

32 n ®S :Si 

ffi ce> Sc : * » 

12 *U C7> fi S : Genomic DNA 

T y 3- -fe > ^ : No 
7 -7 ^ ^ > h 3^ : 

m m : 

82 : 

CCTCCACGCA CGTTGTGATA TGTAGATGAT AATCATTATC AGAGCAGCGT TGGGGGATAA 6 0 

TGTCGACATT TCCACTCCCA ATGACGGTGA TGTATAATGC TCAAGTATTC TCCTGCTTTT 12 0 

TTACCACTAA CTAGGAACTG GGTTTGGCCT TAATTCAGAC AGCCTTGGCT CTGTCTGGAC 180 

AGGTCCAGAC GACTGACACC ATTAACACTT TGTCAGCCTC AGTGACTACA GTCATAGATG 24 0 

AACAGG CCTC AG CTAATGT C AAGATACAGA GAGGTCTCAT GCTGGTTAAT CAACTCATAG 3 00 

ATCTTGTCCA GATACAACTA GATGTATTAT GACAAATAAC TCAGCAGGGA. TGTGAACAAA 36 0 

AGTTTCCGGG ATTGTGTGTT ATTTCCATTC AGTATGTTA*. ATTTACTAGG ACAGCTAATT 

TGTCAAAAAG TCTTTTTCAG TATATGTTAC AGAATTGGAT GGCTGAATTT GAACAGATCC 48 0 

TTCGGGAATT GAGACTTCAG GTCAACTCCA CGCGCTTGGA CCTGTCGCTG ACCAAAGGAT 510 

TACCCAATTG GATCTCCTCA GCATTTTCTT TCTTTAAAAA ATGGGTGGGA TTAATATTAT 600 

TTGGAG AT AC ACTTTGCTGT GGATTAGTGT TG CTTCTTTG ATTGGTCTGT AAGCTTAAGG 66 0 

CCCAAACTAG GAGAGACAAG GTGGTTATTG CCCAGGCGCT TGCAGGACTA GAACATGGAG 72 0 

CTTCCCCTGA TATATGGTTA TCTATGCTTA GGCAATAGGT CGCTGGCCAC TCAG CTCTT A 78 0 

TATCCCACGA GGCTAGTCTC ATTGT AC GGG AT AG AG TG AG TGTGCTTCAG CAGCCCGAGA 84 0 

GAGTTGCAAG GCTAAGCACT GCAATGGAAA GGCTCTGCGG CATATATGTG CCTATT CTAG 900 

GGGGACATGT CATCTTTCAT GAAGGTTCAG TGTCCTAGTT CCCTTCCCCC AGGCAAAACG 96 0 

ACACGGGAGC AGGTCAGGGT TGCTC TGGGT AAAAGCCTGT GAGCCTGGGA GCTAATCCTO 102 0 

TACATGGCTC CTTTACCTAC ACACTGGGGA TTTGACCTCT ATCTCCACTC TCATTAATAT 10 8 0 

GG3TGGCCTA TTTGCTCTTA TTAAAAGGAA AGGGGGAGAT GTTGGGAGCC GCGCCCACAT 11*10 

TCGCCGTTAC AAGATGGCGC TGACAGCTGT GTTCTAAGTG GTAAACAAAT AATCTGCGCA 12 00 

TGTGCCGAGG GTGGTTCTTC ACTCCATGTG CTCTGCCTTC CCCGTGACGT CAACTCGGCC 126 0 

GATGGGCTGC AGCCAATCAG GGAGTGACAC GTCCTAGGCG AAGGAGAATT CTCCTTAATA 13 2 0 

GGGACGGGGT TTCGTTCTCT CTCTCTCTCT TGCTTCTCTC TCTTGCTTTT TCGCTCTCTT 13 80 

GCTTCCCGTA AAGTGATAAT GATTATCATC TACATATCAC AACGTGCGTG GAGG 14 34 
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ffi n # >f : 14 
EW©fiS:1400 
IS 9U © ffl : fit B 

h ft a i> - : mmVi 

B2 £'J fl 38 : Genomic DNA 
^ * t f ^ ;i/ : No 

T > ^ -fcr > .X : No 
7 ? if * > V m : 

is m • 
u n : 

CCTCCACGCA CGTTGTGATA TG TAG ATG AT AATCATTATC AGAGCAGCGT TGGGGGATAA 60 

TGTCGACATT TCCACTCCCA ATGACGGTGA TGTATAATGC TCAAGTATTC TCCTGCTTTT 120 

TTACCACTAA CTAGGAACTG GGTTTGGCCT TAATTCAGAC AGCCTTGGCT CTGTCTGGAC 18 0 

AGGTCCAGAT ACAACTAGAT G T ATT ATG AC AAATAACTCA GCAGGGATGT GAACAAAAGT 24 0 

TTCCGGGATT GCGTGTTATT TCCATCCAGT ATGTTAAATT TACTAGGGCA GCTAATTTGT 3 00 

CAAAAAGTCT TTTCCAGTAT ATG TTAC AG A ATTGGATGGC TGAATTTGAA CAGATCCTTC 36 0 

GGGAATTGAG ACT TC AG GT C AACTCCACGC GCTTGGACCT GTCCCTGACC AAAGGATTAC 4 20 

CCAATTGGAT CTCCTCAGCA TTTTCTTTCT TTAAAAAATG GGTGGGATTA ATATTATTTG 4 80 

GAGATACACT TTGCTGTGGA TTAGTGTTGC TTCTTTGATT GGTCTGTAAG CTTAAGGCCC SAO 

AAACTAGGAG AGACAAGGTG GTTATTGCCC AGGCGCTTGC AGGACTAGAA CATGGAGCTT 600 

CCCCTGATAT ATCTATGCTT AGGCAATAGG TCGCTGGCCA CTCAGCTCTT AT AT CCC ATG 660 

AGGCTAGTCT CATTGCACGG GAT AG AG TG A GTGTGCTTCA GCAGCCCGAG AGAGTTGCAC 720 

GGCTAAGCAC TGCAATGGAA AGGCTCTGCG G CATATATG A GCCTATTCTA GGGAGACATG 780 

TCATCTTTCA AGAAGGTTGA GTGTCCAAGT GTCCTTCCTC CAGGCAAAAC GACACGGGAG 84 0 

CA GGT CAGGG TTGCTCTGGG TAAAAGCCTG TGAGCCTAAG AGCTAATCCT GTACATGGCT 9 00 

CCTTTACCTA CACACTGGGG ATTTGACCTC TAT CT C C ACT CTCATTAATA TGGGTGGCCT 96 0 

ATTTGCTCTT ATTAAAAGGA AAGGGGGAGA TGTTGGGAGC CGCGCCCACA TTCGCCGTTA 102 0 

CAAGATGGCG CTGACAGCTG TGTTCTAAGT GGTAAACAAA TAATCTGCGC ATG CGCCGAG 1080 

GGTGGTTCTT CACTCCATGT GCTCTGCCTT CCCCGTGACG TCAACTCGGC CGATGGGCTG 114 0 

C AG TCAATCA GGGAGTGACA CGTCCTAGGC GAAGGAAAAT TCTCCTTAAT AGGGACGGGG 12 0C 

TTTCGTTTTC TCTCTCTCTT GCTTCGCTCT CTCTTG CTTC TTGCTCTCTT TTCCTGAAGA 126 0 

TGTAAGAATA AAGCTTTGCC GCAGAAGATT CTGGTCTGTG GTGTTCTTCC TGGCCGGTCG 13 20 

TGAGAACGCG TCTAATAACA ATTGGTGCCG AAACCCGGGT GATAATGATT ATCATCTACA 3 3 BO 

TATCACAACG TGCGTGGAGG 3 4 00 
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S^'Jf f : 1 5 

BB 5*J 0> ft $ : 1 3 6 9 

SL M © gg : ft 

O Be : - &m 

h * a i? - : mm ft 

E yy 0 « 3B : Genomic D N A 

^ -f -fe 9 << ft >U : No 

7* > ^ > : No 

7 ¥ * > h : 

S « : 

KM : 

CCTCCACGCA CGTTGTGATA TGTAGATGAT AATCATTATC ACTTTACGGG TCCTTTCACT 6 0 

ACAACTGCCA CGAGGCCCCG TGCTCTGGTA ATAGATCTTT GCTGAAAAGG CACACACATG 12 0 

ACACATTACT CAAGGTGGGC TCATCTGAGC TGCAGATTCA GCTTAATATG AATCTTGCCA 18 0 

ATTGTGTGAA ATCATAAATC TTCAAAGTGA CACTCATTGC C AG AC AC AGG TGCCCACCTT 24 0 

TGGCATAATA AACAAACACA AATTATCTAT TATATAAAGG GTGTTAGAAG ATGCTTTAGA 3 00 

ATACAAATAA ATCATGGTAG ATAACAGTAA GTTGAGAGCT TAAATTTAAT AAAGTGATAT 3 60 

ACCTAATAAA AATTAAATTA AGAAGGTGTG AATATACTAC AG T AGG T AAA TTATTT C ATT 4 20 

AATTTATTTT CTTTCTTAAT CCTTTATAAT GTTTTCTGCT ATTGTCAATT GCACATCCAT 4 80 

ATGTTCAATT CTTCACTGTA ATGAAGAAAT GTAGTAAATA TACTTTCCGA ACAAGTTGTA 54 0 

TCAAATATGT TACACTTGAT TCCGTGTGTT ACTTATCATT TTATTATTAT ATTGATTGCA 6 00 

TTCCTTCGTT ACTTGATATT ATTACAAGGT ACATATTTAT TCTCTCAGAT CTTCATTATA 6 60 

CTCTAACCAT TTTATAACAT ACTTTATTTA TTCATTTCTT ATGTGTGCTG TGAGGCACAA 720 

ATGCCAGAGA GAACTTGAGC AGATAAGAGG ACAAATTGCA AG AGTCAGTT ACCTCCTGCT 7 80 

GTTCCTTGGA AACTCAGGAT CAAATTCAGG TTGTCAGGCT TGGCAGCATG CACTTTTTAC 84 0 

CAGTGCCTCC ATCTTGCTAG CCCTG AACAT CAAGCTTTGC AGACAGACAG GCTACACTAA 9 00 

GTGAACTGGT CATTCACAGC ATGCATGGTG ATTTATTGTT ACTTTCTATT CCATGCCTTT 9 60 

ACTATTTCTA CTAGGTGCTA GCTAGTACTG TATTTCGAGA T AG AAGTTA C TGAAAGAAAA 102 0 

TTACATTGTT TTCTATAGAT CCTTGATACT CTTTCAGCAG ATATAGAGTT TTAATC AGG T 108 0 

CCTAGACCCT TTCTTCACTC TTATTAAATA CTAAGTACAA ATTAAGTTTA TCCAAAACAG 1140 

TACGGATGTT GATTTTGTGC AGTTCTACTA TGATAATAGT CTAGCTTCAT AAATCTGACA 12 00 

CACTTATTGG GAATGTTTTT GTTAATAAAA GATTCAGGTG TTACTCTAGG TCAAGAGAAT 12 60 

ATTAAACATC AGTCCCAAAT TACAAACTTC AATAAAAGAT TTGACTCTCC AGTGGTGGCA 13 20 

ATATAAAGTG ATAATGATTA TCATCTACAT ATCACAACGT GCGTGGAGG 13 69 
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B2 £U # ^ : 1 6 
ie?ij©g$ : 2 2 1 1 8 
ffi fU <D S : & it 
» © ft : - * « 
Ud->'- : iS ft tt 



Icl 9>i ffliSI : .Genomic D N A 



/^^'^t7•-^5!Ji^:No 



7 > -fe > X : No 



CCTCCTAAGT TTGCCTTTTT TCTCTTTCTT TATCTTTTTC TTTTTTCTTT 



ATTTCACCAA AAGAATTTAG AC 
AAAGTAGGAG AAAAACGTGA GC 



TCCTGAGAAT 



— ^ v,v_^^_ \_/vv_ i vj v-\-^vjuiau i v-jM. i ] h. 1 i LTII 1 II I I I i 1 TTT 

CTTTCTTTCT TTTTCTCTCT CTCTTTCTTC CTTCCTTCCT TTCTTTCTAT 
T v i' r rr^T"T" T "nTwri /n iw imt.^>^..- . _ 



TTGTGCATTA 


60 


AATTGTGGCC 


120 


GACAGACAGA 


180 


ACACACACAA 


24 0 


TGTGAGTCTG 


300 


AACAATTATG 


36 0 


TCTAAAACGA 


2 n 


TCTTCTTCCT 


«i u v 


CTTACTTtCT 


0 


CATCCCTGAC 


600 


TTTTCAAATG 


660 


GTTACTGGAA 


720 


'IT AAAAT TT A 


780 


GCATAAGGAA 


840 


GGGAGCCTCG 


900 


AACCAAAGCG 


960 


CGGGAGTTCA 


1020 


GGTCAAAGTA 


1080 


AG AG TTT AC A 


11.4 0 


ATTTAAAAAT 


L200 


AGGCAGAGAT 


1260 


GACAGTCAGG 


1320 


AAACTAAAAA 


1380 


ATAAGCCCAC 


1440 


ACACAGACTC 


1SO0 


AATACTAGAA 


1560 


TTTTGCCCCA 


1620 


TTGTAGGTTT 


1680 


GCCTGCCTGC 


1740 


ACCTAGGATC 


18O0 


TTCTTTCTTT 


1860 


CTCTATCTGC 


1920 


ACCATGCAGC 


198 0 


GAATGTAGAT 


2040 


AATTGTTGTG 


2100 


GTCTGCATGT 


2160 


TGCTGCGATT 


2220 


TGGAAAATAC 


2280 


TCTTTTTTTC 


2340 


TGTGCTCCAC 


24 00 


AAAACCAAAA 


2460 
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CAGTATGTAT 

AAATTCATGT 

TTCAAATTTC 

CTACACAGAA 

ACACACACAC 

AAGTCGTGCC 

TACTCCTAGA 

AACTCTGAAT 

ACGGGCGGGC 

ACCCCAAGCG 

CCACCCTCCT 

CTGTG CCTAA 

CAAGAACGAT 

GTCTAGCCCG 

AGTGGTGGGT 

AGACCCTCCG 

GGTTTGTATG 

ACGCTCCAGG 

AGGGTGACAG 

GACGGTCTCT 

GCCCTTTTGG 

AGTCCTACCC 

CACCGGGGGC 

TGTGGCTCGG 

GAAGCCTTGT 

GGGCCCCGGC 

TTTTTTTTTT 

TCTGAGGCCG 

GCTTCGGGTT 

TAC1TCTGAG 

CTGGAGCTTT 

CGGGGGCACC 

GGCGGGGCCA 

CGTCACCGGG 

GGATGTCGCC 

TCTTGTCCCC 

CTTCCAAG CC 

CAGAAGCCTT 

ATGGGCCCGG 

TTTTTTTTTT 

GATGCCGAGA 

TTTGGATCTT 

CACCTTACAT 

GTCAGCTGGA 

ACCGGTGGCA 

GTGGCCCGGT 

CCTCTTGTCC 

GGCTTCCAGG 

TTTTTCCTCC 

GGGAAAGCTA 

TGTCAGGGTC 

GGGCCACCTC 

TCTCTTTTAT 

CACGCTGTCC 

GCTGTTTTGC 

CTGTCCCCGA 

GCAGCTTGTG 

CCCGAGGTGT 

GCCACCTTAT 

TCTTTTCTCT 

TTCTTTTTTT 



GTATGTATAT 

C ATTCTTG TT 

TGTGTTCAAG 

AAACCATATC 

ACACACACAC 

TAAAATAAAT 

AAAAATAAAT 

TTAGTCTTGG 

GGGCGGGTGA 

GTAGAGTGTT 

CTTCCACTCC 

CTGTGCCTGT 

TTTGCCTGTT 

TTCGCTATGT 

GGGTACGCTG 

GAGAGACAGA 

GTTGATCGAG 

CCTCTCAGGT 

GAGGCCGGGC 

AACAAGGAGG 

GAAAAATGCT 

CCCCCCCCCT 

ACCGTACATC 

CCAGCTGGCG 

CTGTCGCTGT 

TTCCAAGCCG 

TTTTTTTCTC 

AGAGGACGCG 

TTTTTTTTTC 

GCCGAGAGGA 

GGATCTTTTT 

TTACATCTGA 

GCTGGAGCTT 

GGCGCTGTAC 

CGGTCAGCTG 

GTCACCGGGG 

GATGTGGCCC 

GTCTGTCGCT 

CTTCCAAGCC- 

TTCCTCCAGA 

GGACGCGATG 

TTTTTTTTTT 

CTGAGGCCTA 

GCTTTGGATC 

CTGTACATCT 

CAGCTGGAGC 

CTGTC AC CGG 

CCGATGTGGC 

AGAAGCCCTC 

TGGGCGCGGT 

GACCAGTTGT 

CCCAGGTATG 

GCTTGTGATC 

TTTCCCTATT 

TTGTCCAGCC 

GCCACGCTTC 

ACAACTGGGC 

CG TTGTCACA 

TTCGGCTCAC 

TCCCGGTCTT 

TTTTTTTTTT 



TTAGAAGAAA 
CCACAAAGTG 
GTCACCCTGG 
TCAGAAAAAA 
ACACACACAC 
ATTTTTCTGG 
ACAAACGGGC 
AAAAGGCGGC 
GTGGCCGGCG 
TTAAAAATGA 
TTAGATGCTC 
TCCCTCACCC 
TTCACCGCTC 
TCGGGCGGGA 
CTCCGTCGTG 
ATGAGTGAGT 
ACCATTGTCG 
TGGTGACACA 
AAGCAGGCGG 
TCGTACAGGG 
AGGGTTGGTG 
TTTTTTTTTT 
TGAGGCCGAG 
CTTCGGGTCT 
CACCGGGGGC 
GTGTGGCTCG 
CAGAAGCCTT 
ATGGGTCGGC 
CTCCAGAAGC 
CGTGATGGGC 

GGGCGAGAGG 
CGGGTTTTTT 
TTCTGAGGCC 
GAGCTTTGGA 
GCACCGTACA 
GGCCAGCTGG 
GTC AC CCGGG 
GGTGTGGCTC 
AACCTTGTCT 
GGCCCGTCTT 
TTTTCCTCCA 
GAGGACACGA 
TTTTTTTTTT 
GAGGCGGAGA 
TTTGGATCTT 
TGGCACGGTA 
CCGGTCAGCT 
TCTGTCCCTG 
TTTCTTTCAT 
TCCTTTGAGG 
ACTTCCAGGC 
TTTTCTATCT 
AACACTAAAG 
TATTCTTTTT 
CTGCTTTCCC 
G CTGTG ACTT 
CCTGTCCCGG 
TTTTTTTTTT 
TCTTCCACAT 
TTGGGGAGGT 



TACTAATCCA 
AGTTCCAGGA 
CTTACAAAGT 
AAAAAGTTCC 
ACACACACAG 
CCAAAGTGAA 
TTTTTAATCA 
GGGTGTGGGT 
GCGGTGGCAG 
GACCTAAATG 
CCTTCCCCTT 
CGCTGATTCG 
CCTGTCATAC 
CGATGGGGAC 
CGTGCGTGAG 
GAATGTGGCG 
GGCGACACCT 
GGAGAGGGAA 
GAGCGTCTCG 
AGATGGCCAA 
GCAACGTTAC 
TTTCCTCCAG 
AGGACGCGAT 
TTTTTTTTTT 
GCTGTACTTC 
GCCAGCTGGA 
GTCTGTCGCT 
TTCCAAGCCG 
CCTCTCTTGT 
CCGGGTTCCA 
CCTCCAGAAG 
ACGTGATGGG 
TTTTTTCCTC 
GAGAGGACGT 
TCATTTTTTT 
TCTGAGGCCG 
AGCTTCGGGT 
GCGCTGTACT 
GGCCAGCTGG 
GTCGCTGTCA 
CCAGGCCGAT 
GAAGCCCTCT 
TGGGCCCGGG 
TTTTCTTCCA 
GGACATTATG 
ATTTTTTTTT 
CATCTGAGGC 
GGAGCTTTGG 
TCACCGGGGG 
TGACCTGTCG 
TCCGGTTCTT 
GTCGTTGCTC 
GTTCCTATTG 
G AC ACT AT AA 
ACTGGCTT GG 
GGGCTTGCTG 
TGCTGCGTGT 
TTGGAATGGT 
TTTTTTTCTC 
GCCTCCCGAG 
GGAGAGTCCC 



TTAATAACTC 
CTTACCAGAG 
GAGTTCCAAG 
AAACACACAC 
CGCGCCGCGG 
AGCAAATCAC 
TTCCAGC AC T 
GAGTGAGGGC 
CGAGCACCAG 
TGGTGGAACG 
ACTGTGCTCC 
CCAGCGACGT 
TTTCGTTTTT 
CGTTTGTGCC 
TGCCGGAACC 
GCGCGTGACG 
AGTGGTGACA 
GTGCCTGTGG 
GAGATGGTGT 
AGCAGACOGA 
TAGGTCGACC 
AAGCCCTCTC 
GGGCCCGGCT 
TTTTTTTTTT 
TGAGGCCGAG 
GCTTCGGGTC 
GTCACCGGGG 
ATGTGGCGGG 
CCCCGTCACC 
GGCGGATGTC 
CCCTCTCTTG 
TCCGGCTTCC 
CAGAAGCCCT 
GATGGGCCCG 
TTTTCCCTCC 
AGAGGACACG 
CTTTTTTTTT 
TCTGAGGCCG 
AGCTTCGGGT 
CCCGGGGCGC 
GTGGCCCGGT 
CTTGTCCCCG 
TTCCAGGCCG 
GAAGCCCTCT 
GGCCCGGCTT 
TAATTTTTTC 
CGAGAGGACA 
ATCTTTTTTT 
CCCTGTACGT 
GTCTTATCAG 
TTCGTTATGG 
GCCTGTCACT 
GACCTGGAGA 
AGAGACCCTT 
GTCTGTCGCG 
CTTGCGTGTG 
CAGACGTTTT 
GGAGCCAGCT 
TTGGAGTCCC 
TGCATTTCTT 
GAGTACTTCA 



TTTTTTCCTA 

AAACCCTGTG 

TCCGATAGGG 

ACACACACAC 

CGATGAGGGG 

TATGAAGAGG 

GTTTTAATTT 

GAGCGAGCAG 

AAAACAACAA 

GAGGTCGCCG 

CTTCCCCTAA . 

ACTTTGACTT 

GGGTGCCCGA 

ACTCGGGAGA 

TGAGCTCGGG 

GATCTGTATT 

AGTTTC GG G A 

TGAGGCGACC 

CGTGTTTAAG 

GTTGCTGTAC 

AGAAGGCTTA 

TTGTCCCCGT 

TCCAAGCCGG 

TTTTCCTCCA 

AGGACGCGAT 

GCGCTGTACT 
GCCAGCTGGA 
GGCSGGCGOTG 
GCCCGGTCAG 
TCCCCGTCAC 
AAGCCGATGT 
CTCTTGTCCC 
GGTTCCAGGC 
AGAAGCCCTC 
ATGGGCCTGT 
TTTTTTCCTC 
AGAGGACGCG 
C TiT'i J'TTTT 
TTGTACTTCT 
CAGCTGGAGC 
TCACCGGGGG 
ATGTGGCCCG 
TGTCCCCGTC 
CCAATCCGAT 
TTCCAGAAGC 
TTATGGGCCC 
TTTTTTTTCT 
CTGAGGCCGA 
TTCTCCGGGT 
GGTCATTTTT 
TTCCTCCCTG 
TAGGTACTGA 
TCGATTTAAG 
GTGCCTGAAG 
CTTGCTGTGG 
TCCCGATTTC 
GTGGTTGAGG 
GAACCTCCGC 
TTTGTTTTTT 
CTCCTGTCTG 



2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3 l.BO 
3240 
3300 
3360 
3420 
3480 

3 540 
' 3600 

3660 
3720 
3780 
3840 
3900 
3960 

4 020 
40R0 
4 14 0 
1200 
4260 
4 320 
4 380 
4440 
4 500 
4 560 
4620 
4680 
4 740 
4800 
4860 
4920 
4 980 
5040 
5100 
5160 
5220 
5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5940 
6000 
6060 
6120 
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TGGTGTCCAA GTGTTCATGC CACGTGCCTC CCGAGTGCAC TTTTTTTTGT GGCAGTCGCT 6180 

CGTTGTGTTC TCTTGTTCTG TGTCTGCCCG TATCAGTAAC TGTCTTGCCC CGCGTGTAAG 6 24 0 

ACATTCCTAT CTCGCTTGTT TCTCCCGATT GCGCGTCGTT GCTCACTCTT AGATCGATGT 6 3 00 

GGTGCTCCGG AGTTCTCTTC GGGCCAGGGC CAAGCCGCGC CAGGCGAGGG ACGGACATTC G3 60 

ATGGCGAATG GCGGCCGCTC TTCTCGTTCT GCCAGCGGGC CCTCGTCTCT CCACCCCATC 64 2 0 

CGTCT GCCG G TGGTGTGTGG AAGGCAGGGG TGCGGCTCTC CGGCCCGACG CTGCCCCGCG 64 8 0 

CGCACTTTTC TCAGTGGTTC GCGTGGTCCT TGTGGATGTG TGAGGCGCCC GGTTGTGCCC 6 54 0 

TCACGTGTTT CACTTTGGTC GTGTCTCGCT TGACCATGTT CCCAGAGTCG GTGGATGTGG 66 00 

CCGGTGGCGT TGCATACCCT TCCCGTCTGG TGTGTGCACG CGCTGTTTCT TGTAAGCGTC 6660 

GAGGTGCTCC TGGAGCGTTC CAGGTTTGTC TCCTAGGTGC CTGCTTCTGA GCTGGTGGTG 6 72 0 

GCGCTCCCCA TTCCCTGGTG TGCCTCCGGT GCTCCGTCTG GCTGTGTGCC TTCCCGTTTG 67 8 0 

TGTCTGAGAA GCCCGTGAGA GGGGGGTCGA GGAGAGAAGG AGGGGCAAGA CCCCCCTTCT 68 4 0 

TCGTCGGGTG AGGCGCCCAC CCCGCGACTA GTACGCCTGT GCGTAGGGCT GGTGCTGAGC 6 900 

GGTCGCGGCT GGGGTTGGAA AGTTTCTCGA GAGACTCATT GCTTTCCCGT GGGGAGCXTT 6 9 6 0 

GAGAGGCCTG G CTTTCGGGG GGGACCGGTT GCAGGGTCTC CCCTGTCCGC GGATGCTCAG 7 02 0 

AATGCCCTTG GAAGAGAACC TTCCTGTTGC CGCAGACCCC CCCGCGCGGT CGCCCGCGTG 7 080 

TTGGTCTTCT GGTTTCCCTG TGTGCTCGTC GCATGCATCC TCTCTCGGTG GCCGGGGCTC 714 0 

GTCGGGGTTT TGGGTCCGTC CCGCCCTCAG TGAGAAAGTT TCCTTCTCTA GCTATCTTCC 7 2 00 

GGAAAGGGTG CGGGCTTCTT ACGGTCTCGA GGGGTCTCTC CCGAATGGTC CCCTGGAGGG 726 0 

CTCGCCCCCT GACOGCCTCC CGCGCGCGCA GCGTTTGCTC TCTCGTCTAC CGCGGCCCGC 7 320 

GGCCTCCCCG CTCCGAGTTC GGGGAGGGAT CACGCGGGGC AGAGCCTGTC TGTCGTCCTG 73 80 

CCGTTGCTGC GGAGCATGTG GCTCGGCTTG TGTGGTTGGT GGCTGGGGAG AGGGCTCCGT 74 4 0 

GCACACCCCC GCGTGCGCGT ACTTTCCTCC CCTCCTGAGG GCCGCCGTGC GGACGGGGTG 7 500 

TGGGTAGGCG ACGGTGGGCT CCCGGGTCCC CACCCGTCTT CCCGTGCCTC ACCCGTGCCT 7 56 0 

TCCGTCGCGT GCGTCCCTCT CGCTCGCGTC CACGACTTTG GCCGCTCCCG CGACGGCGGC 76 2 0 

CTGCGCCGCG CGTGGTGCGT GCTGTGTGCT TCTCGGGCTG TGTGGTTGTG TCGCCTCGCC 76 8 0 

CCCCCCTTCC CGCGGCAGCG TTCCCACGGC TGGCGAAATC GCGGGAGTCC TCCTTCCCCT 77 4 0 

CCTCG'GGGTC: GAGAGGGTCC GTGTCTGGCG TTGATTGATC TCGCTCTCGG GGACGGGACC 7ri00 

GTTCTGTGGG AGAACGGCTG TTGGCCGCGT CCGGCGCGAC GTCGGACGTG GGGACCCACT 78 6 0 

GCCGCTCGGG GGTCTTCGTC GGTAGGCATC GGTGTGTCGG CATCGGTCTC TCTCTCGTGT 7 92 0 

CGGTGTCGCC TCCTCGGGCT CCCGGGGGGC CGTCGTGTTT CGGGTCGGCT CGGCGCTGCA 7980 

GGTGTGGTGG GACTGCTCAG GGGAGTGGTG CAGTGTGATT CCCGCCGGTT TTGCCTCGCG 8 04 0 

TGCCCTGACC GGTCCGACGC CCGAGCGGTC TCTCGGTCCC TTGTGAGGAC CCCCTTCCGG 8100 

GAGGGGCCCG TTTCGGCCGC CCTTGCCGTC GTCGCCGGCC CTCGTTCTGC TGTGTCGTTC 816 0 

CCCCCTCCCC GCTCGCCGCA GCCGGTCTTT TTTCCTCTCT CCCCCCCTCT CCTCTGACTG 822 0 

ACCCGTGGCC GTGCTGTCGG ACCCCCCGCA TGGGGGCGGC CGGGCACGTA CGCGTCCGGG 82 8 0 

CGGTCACCGG GGTCTTGGGG GGGGGCCGAG GGGTAAGAAA GTCGGCTCGG CGGG CGGGAG 83 4 0 

GAGCTGTGGT TTGGAGGGCG TCCCGGCCCC GCGGCCGTGG CGGTGTCTTG CGCJGGTCTTG 8400 

GAGAGGGCTG CGTGCGAGGG GAAAAGGTTG CCCCGCGAGG GCAAAGGGAA AGAGGCTAGC 04 6 0 

AGTGGTCATT GTCCCGACGG TGTGGTGGTC TGTTGGCCGA GGTGCGTCTG GGGGGCTOGT 052 0 

CCGGCCCTGT CGTCCGTCGG GAAGGCGCGT GTTGGGGCCT GCCGGAGTGC CGAGGTGGGT 858 0 

ACCCTGGCGG TGGGATTAAC CCCGCGCGCG TGTCCCGGTG TGGCGGTGGG GGCTCCGGTC 864 0 

GATGTCTACC TCCCTCTCCC CGAGGTCTCA GGCCTTCTCC GCGCGGGCTC TCGGCCCTCC 87 0 0 

CCTCGTTCCT CCCTCTCGCG GGGTTCAAGT CGCTCGTCGA CCTCCCCTCC TCCGTCCTTC 876 0 

CATCTCTCGC GCAATGGCGC CGCCCGAGTT CACGGTGGGT TCGTCCTCCG CCTCCGCTTC 88 2 0 

TCGCCGGGGG CTGGCCGCTG TCCGGTCTCT CCTGCCCGAC CCCCGTTGGC GTGGTCTTCT 88 8 0 

CTCGCCGGCT TCGCGGACTC CTGGCTTCGC CCGGAGGGTC AGGGGGCTTC CCGGTTCCCC 894 0 

GACGTTGCGC CTCGCTGCTG TGTGCTTGGG GGGGGCCCGC TGCGGCCTCC GCCCGCCCGT 90 0 0 

GAGCCCCTGC CGCACCCGCC GGTGTGCGGT TTCGCGCCGC GGTCAGTTGG GCCCTGGCGT 906 0 

TGTGTCGCGT CGGGAGCGTG TCCGCCTCGC GGCGGCTAGA CGCGGGTGTC GCCGGGCTCC 912 0 

GACGGGTGGC CTATCCAGGG CTCGCCCCCG CCGACCCCCG CCTGCCCGTC CCGGTGGTGG 918 0 

TCGTTGGTGT GGGGAGTGAA TGGTGCTACC GGTCATTCCC TCCCGCGTGG TTTGACTGTC 92 4 0 

TCGCCGGTGT CGCGCTTCTC TTTCCGCCAA CCCCCACGCC AACCCACCAC CCTGCTCTCC 93 00 

CGGCCCGGTG CGGTCGACCT TCCGGCTCTC CCGATGCCGA GGGGTTCGGG ATTTGTGCCG 93 6 0 

GGGACGGAGG GGAGAGCGGG TAAGAGAGGT GTCGGAGAGC TGTCCCGGGG CGACGCTCGG 94 20 

GTTGGCTTTG CCGCGTGCGT GTGCTCGCGG ACGGGTTTTG TCGGACCCCG ACGGG G TCGG 94 80 

TCCGGCCGCA TGCACTCTCC CGTTCCGCGC GAGCGCCCGC CCGGCTCACC CCCGGTTTGT 95 4 0 

CCTCCCGCGA GGCTCTCCGC CGCCGCCGCC TCCTCCTCCT CTCTCGCGCT CTCTGTCCCG 96 00 

CCTGGTCCTG TCCCACCCCC GACGCTCCGC TCGCGCTTCC TTACCTGGTT GATCCTGCCA 96 6 0 

GG TAG CAT AT GCTTGTCTCA AAGATTAAGC CATGCATGTC TAAGTACGCA CGGCCGGTAC 97 2 0 

AGTGAAACTG CGAATGGCTC ATTAAATCAG TTATGGTTCC TTTGGTCGCT CGCTCCTCTC 97 8 0 
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C TACTTGG AT 

TCCCGGGGGG 

CTCCGGCCGG 

ACGCCCCCCG 

TCGCCGTCCC 

GAGCCTGAGA 

CGACCCGGGG 

GGAATGAGTC 

CAGCCGCGGT 

TAGTTGGATC 

CCCCTTGCCT 

GTTTACTTTG 

AGGAATAATG 

TAAGAGGGAC 

GCAAGACGGA 

TCGGAGGTTC 

CGATGCGGCG 

GGTTCCGGGG 

CCAGGAGTGG 

CGGACAGGAT 

TTCTTAGTTG 

CTAACTAGTT 

GCGTTCAGCC 

TGCACGCGCG 

AACCCGTTGA 

GAATTCCCAG 

ACCGCCCGTC 

GGXCGGCCCA 

AGTAAAAGTC 

CTGTGGAGGA 

CGCGTGCGTC 

GAAGGGGTGG 

TCCCCTCTCC 

GCGTCTTGCC 

G G TTTTTG AC 

CCCATCCCCG 

GGATGTGAGT 

GTCCTCCCCG 

CCCCGGGGGG 

CGGTCGTTCG 

CCCGAGGCGG 

CCCGACCCGC 

GGGTTCCCGT 

CACGTGTCTC 

CCTCTCTCTC 

CGTGAGTTCG 

TGCGTCGATG 

CATCGACACT 

CGTCGGTTGA 

CTCGCAGGGC 

GGGCGGTTGT 

CGCGCTCGCG 

GCCTCGCGTC 

TGGGAACCCA 

GAGGTTGGCG 

GGTTGTCGGG 

GTTTGGGTCT 

GGCGCCGCGC 

GTATCCCCGG 

CCTCGGTGGG 

CGTGGCTCTT 



AACTGTGGTA 

GGATGCGTGC 

GGGTCGGGCG 

TGGCGGCGAC 

TACCATGGTG 

AACGGCTACC 

AGGTAGTGAC 

CACTTTAAAT 

AATTCCAG CT 

TTGGGAGCGG 

CTCGGCGCCC 

AAAAAATTAG 

GAATAGGACC 

GGCCGGGGGC 

CCAGAGCGAA 

GAAGACGATC 

GCGTTATTCC 

GGAGTATGGT 

GCCTGCGGCT 

TGACAGATTG 

GTGGAGCGAT 

ACGCGACCCC 

ACCCGAGATT 

CTACACTGAC 

ACCCCATTCG 

TAAGTGCGGG 

GCTACTACCG 

CGGCCCTGGC 

GTAACAAGGT 

GCGGCGGCGT 

CCGGGTCCCG 

GTGGGGTCGG 

CTCGTCCGGC 

TCTTTCCCGT 

CCGTCCCGGG 

CCGCGGCTCT 

GTCGCGTGTG 

CTCCTGTCCC 

GTCGCCCTGC 

GGCGGCTCTC 

CGGTCGTGTG 

GCCGCCGGCT 

GTCGTTCCCG 

GTTTCGTTCC 

CGGGGAGAGG 

CTCACACCCG 

AAGAACGCAG 

TCGAACGCAC 

CGATCAATCG 

CAACCCCCCA 

CGGTGTGGCG 

GCTTCTTCCC 

GGCGCCTCCC 

CCGCGCCCCC 

GTTGAGGGTG 

GTGGCGGTCG 

TGCGCTGGGG 

ACCCTCCGGC 

TGGCGTTGCG 

CGCCTTCGCG 

CTTCGTCTCC 



AT TC TAG AG C 

ATTTATCAGA 

CCGGCGGCTT 

GACCCATTCG 

ACCACGGGTG 

ACATCCAAGG 

GAAAAATAAC 

C CTTT AACG A 

CCAATAGCGT 

GCGGGCGGTC 

CCTCGATGCT 

AGTGTTCAAA 

GCGGTTCTAT 

ATTCGTATTG 

AGCATTTGCC 

AGATACCGTC 

CATGACCCGC 

TGCAAAGCTG 

TAATTTGACT 

ATAGCTCTTT 

TTGTCTGGTT 

CGAGCGGTCG 

GAGCAATAAC 

TGGCTCAGCG 

TGATGGGGAT 

TCATAAGCTT 

ATTGGATGGT 

GGAGCGCTGA 

TTCCGTAGGT 

GGCCCGCTCT 

TCGCCCGCGT 

TCTGGGTCCG 

TCTGACCTCG 

CCGGCTCTTC 

GGCGTTCGGT 

GGCTTTTCTA 

GGCTCGCCCG 

GGGTACCTAG 

CGCCCCCAGG 

CCTCAGACTC 

GGGGGGTGGA 

TGCCCGATTT 

TGTTTTTCCG 

TGCTGGC CGG 

AGGGCGGTGG 

AAATACCGAT 

CTAGCTGCGA 

TTGCGGCCCC 

CGTCACCCGC 

ACCCGGGTCG 

CGCGCGCCCG 

GCTCCGCCGT 

GGACCGCTGC 

GTGGCGCCCG 

TGCGTGCGCC 

ACGAGGGCCG 

GAGGCGGGGT 

TTGTGTGGAG 

AGGGAGGGTT 

C CGC ACGCGG 

GCTTCTCCTT 



TAATACATGC 

TCAAAACCAA 

GGTGACTCTA 

AACGTCTGCC 

ACGGGGAATC 

AAGGCAGCAG 

AATACAGGAC 

GGATCCATTG 

ATATTAAAGT 

CGCCGCGAGG 

CTTAGCTGAG 

GCAGGCCCGA 

TTTGTTGGTT 

CGCCGCTAGA 

AAGAATGTTT 

GTAGTTCCGA 

CGGGCAGCTT 

AAACTTAAAG 

CAACACGGGA 

CTCGATTCCG 

AATTCCGATA 

GCGTCCCCCA 

AGGTCTGTGA 

TGTGCCTACC 

CGGGGATTGC 

GCGTTGATTA 

TTAGTGAGGC 

GAAGACGGTC 

GAACCTGCGG 

CCCCGTCTTG 

GTGGAGCGAG 

TCTGGGACCG 

CCACCCTACC 

CGTGTCTACG 

CGTCGGGGCG 

CGTTGGCTGG 

TCCCGATGCC 

CTGTCGCGTT 

GTCGGGGGGC 

CATGACCCTC 

TGTCTGGAGC 

CCGCGGGTCG 

CTCCCGACCC 

CCTGAGGCTA 

TCGTTGGGGG 

ACGACTCTTA 

GAATTAATGT 

GGGTTCCTCC 

TGCGGTGGGT 

GGCCCTCCGT 

CGTCGCGGAG 

TCCCGCCCTC 

CTCACCAGTC 

GGGGTGGGCG 

GAGGTGGTGG 

GTCGGTCGCC 

CGACCGCTCG 

GGAGAGCGAG 

TGGCGTCCCG 

CCGCTAGGGG 

CACCCGGGCG 



CGACGGGCGC 

CCCGGTGAGC 

GATAACCTCG 

CTATCAACTT 

AGGGTTCGAT 

GCGCGCAAAT 

TCTTTCGAGG 

GAGGGCAAGT 

TGCTGC AG TT 

CGAGTCACCG 

TGTCCCGCGG 

GCCGCCTGGA 

TTCGGAACTG 

GGTGAAATTC 

TCATTAATCA 

CCATAAACGA 

CCGGGAAACC 

GAATTGACGG 

AACCTCACCC 

TGGGTGGTGG 

ACGAACGAGA 

ACTTCTTAGA 

TGCCCTTAGA 

CTGCGCCGGC 

AATTATTCCC 

AGTCCCTGCC 

CCTCGGATCG 

GAACTTGACT 

AAGGATCATT 

TGTGTGTCCT 

GTGTCTGGAG 

CCTCCGATTT 

GCGGCGGCGG 

AGGGGCGGTA 

CGCGCTTTGC 

GGCGGTTGTC 

ACGCTTTTCT 

CCGGCGCGGA 

GGTGGGGCCC 

CTCCCCCCGC 

CCCCTCGGGC 

GTCCTGTCGG 

TT TTTTTTT C 

CCCCTCGGTC 

ACTGTGCCGT 

GCGGTGGATC 

GAATTGCAGG 

CGGGGCTACG 

GCTGCGCGGC 

CTCCCGAAGT 

CCTGGTCTCC 

GCCCGTGCAC 

TTTCTCGGTC 

CGTCCGCATC 

TCGGTCCCCT 

TGCGGTGGTT 

CGGGGTTGGC 

GG C GAG AACG 

CGTCCGTCCG 

CGGTCGGGGC 

GTACCCGCTC 



TGACCCCCCT 

TCCCTCCCGG 

GGCCGATCGC 

TCGATGGTAG 

TCCGGAG AG G 

TACCCACTCC 

CCCTGTAATT 

CTGGTGCCAG 

AAAAAGCTCG 

CCCGTCCCCG 

GGCCCGAAGC 

TACCGCAGCT 

AGGCCATGAT 

TTGGACCGGC 

AGAACGAAAG 

TGCCGACTGG 

AAAGTCTTTG 

AAGGGCACCA 

GG C C CGG AC A 

TGCATGGCCG 

CTCTGGCATG 

GGGACAAGTG 

TGTCCGGGGC 

AGGCGCGGGT 

C ATG AACGAG 

CTTTGTACAC 

GCCCCGCCGG 

ATCTAGAGGA 

AAACGGGAGA 

CGCCGGGAGG 

TGAGGTGAGA 

CCCCTCCCCC 

CTGCTCGCGG 

CGTCGTTACG 

TCTCCCGGCA 

GCGTGTGGGG 

GGCCTCGCGT 

GGTTTAAGGA 

GTAGGGAAGT 

TGCCGCCGTT 

GCCGTGGGGG 

TGCCGGTCGT 

CTCCCCCCCA 

CATCTGTTCT 

CGTCAGCACC 

ACTCGGCTCG 

ACACATTGAT 

CCTGTCTGAG 

TGGGAGTTTG 

TC AG A CG TG T 

CCCGCGCATC 

CCCGGTCCTG 

CCGTGCCCCG 

TGCTCTGGTC 

GCGGCCGCGG 

GTCTGTGTGT 

GCGGTCGCCC 

GAGAGAGGTG 

TCCCTCCCTC 

CCGTGGCCCC 

CGGCGCCGGC 



9340 
9900 
9960 
10020 
10080 
10140 
10200 
10260 
10320 
3 O380 
104 40 

iosno 

10560 
10620 
10680 
10740 
10B0O 
10860 
10920 
109B0 
11040 
11100 
111G0 
11220 
11280 

I 3 340 
114 00 

I I 4 6 O 
11520 
11 5 80 
11 6 4 O 
11700 
11760 
11820 
13 8 80 

11 940 
12000 

12 0 60 
121HO 
12180 
12240 
12300 
12360 
124 20 
12480 
12540 
12600 
12660 
12720 
12780 
12840 
12900 
12960 
13020 
13080 
3.3140 
13200 
13260 
13320 
13380 
1344 0 
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CCGCGGGACG 
GGGAGGGAGA 
CTGTGGGCTG 
CCCTCCCGCC 
GCCGGGTGCC 
TGTCCCCCCT 
ATTAGTCAGC 
GAAGAGCCCA 
GACCCACTCC 
TGGACGGTGT 
GTTG CTTGGG 
CGAGACCGAT 
TCAAGAGGGC 
GATTCAACCC 
CCCCGTTCCT 
GCCTCCGGCG 
GGGTCGGCGG 
GGCGGTGCGC 
GGGGGGGCGG 
GGCCGCGCTT 
CTCTCCCCCC 
GGCGCGACCG 
CGGACTGTCC 
GTCACGCGTC 
CGACCCGTCT 
GAAAGCCGCC 
CGAGGCCTCT 
AGGTGGAGCA 
CGAAGCCAGA 
CGACCTGGGT 
TTTCCCTCAG 
AATGATTAGA 
AGAAG CCCGG 
TTGGTAAGCA 
GACGCTCATC 
GAAGTCGGAA 
AATGGATGGC 
GGACGGGAGC 
CCCCCGCCTC 
CGCCGCGACG 
TGGAGCCGCC 
AGGCCGAAGT 
AGAGATGGGC 
CGAAAGGGAG 
CAGTGCGGTA 
TTTCTTTGTG 
TTGGAAAGCG 
GGGGAGAGGG 
GAACAGCCTC 
ACTTCGGGAT 
CTGGGCG CGC 
CCCGTCCTTT 
CGTCGTCGCC 
CGCGCGGCGC 
ACCAGCGGTC 
CTCTGGACGC 
GCTCCCGGGG 
CCCCCCATCG 
GGGGGAACCT 
CGCGGCGCCC 
GAATCCGACT 



CCGCGGCGTC 
GGGCCTCGCT 
TGCGTCCCGG 
GGCCTCTCGG 
GTCTCTTTCC 
TTCTGACCGC 
G GAG G AAA AG 
GCGCCGAATC 
CCGGCGCCGC 
GAGGCCGGTA 
AATGCAGCCC 
AGTCAACAAG 
GTGAAACCGT 
GGCGGCGCGC 
CCCGACCCCT 
GCGGGCGCGG 
GGGACCGCCC 
CGCGACCGGC 
CGCGTCTCAG 
TCGCCGAATC 
GTCCGCCTCC 
CTCTCCCACC 
CCAGTGCGCC 
TCCCGACGAA 
TGAAACACGG 
GTGGCGCAAT 
CCAGTCCGCC 
CGAGCGTACG 
GGAAACTCTG 
ATAGGGGCGA 
GATAGCTGGC 
GGTCTTGGGG 
CTCGCTGGCG 
GAACTGGCGC 
AGACCCCAGA 
TCCGCTAAGG 
GCTGGAGCGT 
GGCCGCGGGT 
CCCTCCGCGC 
AGTAGGAGGG 
GCAGGTGCAG 
GGAGAAGGGT 
GAGTGCCGTT 
TCGGGTTCAG 
ACGCGACCGA 
AAGGGCAGGG 
TCGCGGTTCC 
TGTAAATCTC 
TGGCATGTTG 
AAGGATTGGC 
GCCGCGGCTG 
CCGCCCGGGC 
ACCTCTCTTC 
GGGCTCCGGG 
CCCGGTGGGG 
GAGCCGGGCC 
AGCCCGGCGG 
CCTCTCCCGA 
CCGCGTCGGT 
CCGCCTCGGC 
GTTTAATTAA 



CGTGCGCCGA 
GACCCGTTGC 
GGGTTCCGTG 
GGACCCCCTG 
CCCCCGCCTC 
GACCTCAGAT 
AAACTAACCA 
CCCGCCGCGC 
TCGTGGGGGG 
GCGGCCCCGG 
AAAGCGGGTG 
TACCGTAAGG 
TAAGAGGTAA 
GTCCGGCCGT 
CCACCCGCGC 
GGGGTGGTGT 
CCGGCCGGCG 
TCCGGGACGG 
GGCGCGCCGA 
CCGGGGCCGA 
CGGGCGGGCG 
CCCCTCCGTC 
CCGGGCGTCG 
GCCGAGCGCA 
ACCAAGGAGT 
GAAGGTGAAG 
GAGGGCGCAC 
CGTTAGGACC 
GTGGAGGTCC 
AAGACTAATC 
GCTCTCGCTC 
CCGAAACGAT 
TGGAGCCGGG 
TGCGGGATGA 
AAAGGTGTTG 
AGTGTGTAAC 
CGGGCCCATA 
GCGCGTCTCT 
GCCGGGTTCG 
CCGCTGCGGT 
ATCTTGGTGG 
TCCATGTGAA 
CCGAAGGGAC 
ATCCCCGAAT 
TCCCGGAGAA 
CGCCCTGGAA 
GGCGGCGTCC 
GCGCCGGGCC 
GAACAATGTA 
TCTAAGGGCT 
GACGAGGCGC 
CCGCCCTCCC 
CCCCCTCCTT 
GCGGCGGGTC 
CGGGGGGCCC 
CTTCCCGTGG 
GTGCCGGCGC 
GGTGCGTGGC 
GTTCCCCCGC 
CGGCGCCTAG 
AACAAAGCAT 



TGCGAGTCAC 
GTCCCGGCTT 
TGAGTAAGAT 
AGACGGTTOG 
CTCGCTCTCT 
CAGACGTGGC 
GGATTCCCTC 
GTCGCGGCGT 
CCCAAGTCCT 
CGCGCCGGGC 
GTAAACTCCA 
GAAAGTTGAA 
ACGGGTGGGG 
GCCCGGTGGT 
GTCGTTCCCC 
GGTGGTGGCG 
ACCGGCCGCC 
CCGGGAAGGC 
ACCACCTCAC 
GGAAGCCAGA 
TGGGGGTGGG 
GCCTCTCTCG 
TCGCGCCGTC 
CGGGGTCGGC 
CTAACGCGTG 
GGCCCCGCCC 
CACCGGCCCG 
CGAAAGATGG 
GTAGCGGTCC 
GAACCATCTA 
CCGACGTACG 
CTCAACCTAT 
CGTGGAATGC 
ACCGAACGCC 
G T TG AT AT AG 
AACTCACCTG 
CCCGGCCGTC 
CGGGGTCGGG 
CCCCCGCGGC 
GAGCCTTGAA 
TAGTAG C AAA 
CAGCAGTTGA 
GGGCGATGGC 
CCGGAGTGGC 
GCCGGCGGGA 
TGGGTTCGCC 
GGTGAGCTCT 
GTACCCATAT 
GGTAAGGGAA 
GGGTCGGTCG 
CGCCGCCCTC 
CTCTTCCCCG 
CTTCCCGTCG 
CAACCCCGCG 
GGACACTCGG 
ATCGCCTCAG 
GGGTCCCCTC 
GGGGGCGGGC 
CGGGTCCGCC 
CAGCCGACTT 
CGCGAAGGCC 



CCCCGGGTGT 
CCCTGGGGGG 
CCTCCACCCC 
CCGGCTCGTC 
TCTTCCCGCG 
GACCCGCTGA 
AGTAACGGCG 
GGGAAATGTG 
TCTGATCGAG 
TCGGGTCTTC 
TCTAAGGCTA 
AAGAACTTTG 
TCCGCGCAGT 
CCCGGCGGAT 
TCTTCCTCCC 
CGCGGGCGGG 
GCCGGGCGCA 
CCGGTGCGGA 
CCCGAGTGTT 
TACCCGTCGC 
GGCCGGGCCG 
GGGCCCGGTG 
GGGTCCCGGG 
GGCGATGTCG 
CGCGAGTCAG 
GGGGGCCCGA 
TCTCGCCCGC 
TG AA C TATG C 
TGACGTGCAA 
GTAGCTGGTT 
CAGTTTTATC 
TCTCAAACTT 
GAGTGCCTAG 
GGGTTAAGGC 
ACAGCAGGAC 
CCGAATCAAC 
GCCGCAGTCG 
GGTGCGTGGC 
GTCGGGCCCC 
GCCTAGGGCG 
TATTCAAACG 
ACATGGGTCA 
CTCCGTTGCC 
GGAGATGGGC 
GGCCTCGGGG 
CCGAGAGAGG 
CGCTGGCCCT 
CCGCAGCAGG 
GTCGGCAAGC 
GGCTGGGGCG 
TCCCACGTCC 
CGGGGCCCCG 
GGGGGCGGGT 
GGGGTTCCGG 
GGGGCCGGCG 
CTGCGGCGGG 
CCCGCGGGGC 
GGGCGTGTCC 
CCCCGGGCCG 
AGAACTGGTG 
CGCGGCGGGT 



TGCGAGTTCC 
GACCCGGCGT 
CGCCGCCCTC 
CTCCCGTGCC 
GCTGGGCGCG 
ATTTAAGCAT 
AGTGAACAGG 
GCGTACGGAA 
GCCCAGCCCG 
CCGGAGTCGG 
AATACCGGCA 
AAGAGAGAGT 
CCGCCCGGAG 
CTTTCCCGCT 
CGCGTCCGGC 
GCCGGGGGTG 
CTTCCACCGT 
AGGTGGCTCG 
ACAGCCCTCC 
CGCGCTCTCC 
CCCCTCCCAC 
GGG GGCGGGG 
GGGACCGTCG 
GCTACCCACC 
GGGCTCGTCC 
GGTGGGATCC 
CGCGCCGGGG 
TTGGGCAGGG 
ATCGGTCGTC 
CCCTCCGAAG 
CGGTAAAGCG 
TAAATGGGTA 
TGGGCCACTT 
GCCCGATGCC 
GGTGGCCATG 
TAGCCCTGAA 
GAACGGAACG 
GGGGGCCCGT 
GCGGAGCCTA 
CGGGCCCGGG 
AGAACTTTGA 
GTCGGTCCTG 
CTCGGCCGAT 
GCCGCGAGGC 
AG AG TTCTC T 
GGCCCGTGCC 
TGAAAATCCG 
TCTCCAAGGT 
CGGATCCGTA 
CGAAGCGGGG 
GGGGAGACCC 
TCGTCCCCCG 
CGGGGGTCGG 
AGCGGGAGGA 
GCGGCGGCGA 
CGTCGCGGCC 
CTCGCTCCAC 
CGCGCGTGTG 
CGGTTTTCCG 
CGGACCAGGG 
GTTGACGCGA 



13S00 
13560 
13620 
136BO 
13740 
13BD0 
13860 
13920 
13980 
14040 
14 100 

14 1 FO 
1 42 20 
14280 
14340 
144 00 
14460 
14520 
14560 
14640 
14700 
14760 
14820 
14880 
14940 
15000 

15 0 6 0 
15120 
15180 
1524 0 
15300 
15360 
15420 
15480 
15540 
15600 
15660 
1S720 
15780 
15840 

15 900 
15960 
16020 
16080 
16140 
16200 
16260 
16320 

16 300 
16440 
16 500 
16560 
16620 
1G680 
16740 
16800 
16860 
16920 
16980 
17040 
17100 
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TGTGATTTCT 
ACGGCGGGAG 
CGCGCATGAA 
GCCAAGGGAA 
AGTCTGGCAC 
GCCCCGTCCT 
CTACTCTCAT 
CGCTTCTGGC 
AGTGCCAGGT 
TAAGGCGAGC 
ATCTTGATTT 
TTTGGGTTTT 
CCAAGCGTTC 
GAAGCAGAAT 
TAGACCGTCG 
CCTG CTCAGT 
GCCAATGGGG 
GCCCAAGCGG 
CCCCGTCCGT 
CCGCCGGGCG 
CGGCCGGAAA 
GG CG CT AAA C 
GCTCCCTCGC 
TTTCCCGTCG 
GCGGTCGCCT 
CGTCTTCTCC 
TGGGTGTGGG 
CTTGCCCTCC 
CCGCGGCGCG 
GTTGGAGGGG 
GCCGGGGGGG 
GCGGCGGCGA 
GCGGCGCCTC 
ACTTTGTTTT 

cccccccccc 

TTTTTTTTTT 
CAT AT AG G TC 
G AC C AG AT AT 
TTTTTTTTTT 
ATATACTTAT 
TCCACCGATG 
CCGCGACGCG 
TGG AACCTTA 
TACTTTGTCT 
ATAAATTATC 
TTTGTGTTGT 
TTTGTGTTGT 
GTTGGGTTGG 
TTGTTTGCTG 
TACACAAACA 
TATCCCTTTC 
TGTGTGTGTG 
TACTTATAAT 
GCAGACTTCT 
AATAAATACA 
GTTGACCAGT 
AATAGATAGA 
ATTAACCACT 
ATTTGAACTC 
TGGTCTGTCT 
TGCTTTTTTT 



GCCCAGTGCT 
TAACTATGAC 
TGGATGAACG 
CGGGCTTGGC 
GG TGAAG AG A 
CGCGTCGGGG 
CGTTTTTTCA 
GCCAAGCGTC 
GGGGAGTTTG 
TCAGGGAGGA 
TCAGTACGAA 
AAGCAGGAGG 
ATAGCGACGT 
TCACCAAGCG 
TGAGACAGGT 
ACGAGAGGAA 
CGAAGCTACC 
AACGATACGG 
CCCGCTCGGC 
TCGGGACCGG 
GGGGGCCGCC 
CATTCG T AG A 
TGCGATCTAT 
CACGCCCGCT 
CGGCCCCCGC 
TCCGTCTCCC 
AG CCTCGTGC 
GGCCTTGGCC 
GTGACGCACG 
CGGGAGGGGT 
CGCTCTCTCC 
CGTGCGTACG 
TTCCATTTTT 
TTTTTTTTCC 
CCCCCCGGCG 
TTAAATTCCT 
GACCAGTACT 
CCGAAACTCC 
TTTGGTGTG C 
AGGAGGAGGT 
ATGGAGGTCG 
GCGGGCTCAC 
AGGTCGACCA 
TTTTCTGAAA 
TGATCTAGAT 
TTTGTTTTGT 
GTTG TG TTGT 
GTTGGGTTGT 
TTGTTTTGTG 
TGCACTTTTT 
CTTCTCTCTC 
TGCGTGTGTG 
AATAGGTCGC 
GAGTTCGAGG 
TACATACATA 
TGTCAATCCT 
TGG AT AG AGT 
TTTCCCTTTT 
AGGACCCTGG 
GCTGTTTGTT 
TTTCTTCTGA 



CTGAATGTCA 
TCTCTTAAGG 
AGATTCCCAC 
GGAATCAGCG 
CATGAGAGGT 
TCGGGGCACG 
CTGACCCGGT 
CGTCCCGCGC 
ACTGGGGCGG 
CAGAAACCTC 
TACAGACCGT 
TGTCAGAAAA 
CGCTTTTTGA 
TTGGATTGTT 
TAGTTTT AC C 
CCGCAGGTTC 
ATCTGTGGGA 
CAGCGCCGAA 
GGGGTCCCCG 
GGTCCGGTGC 
CTCTCGCCCG 
CGACCTGCTT 
TGAAAGTCAG 
CGCTCGCACG 
GCGGTTGCCC 
GAGGACGGTT 
CGTCGCGACC 
AAGCCGGAGG 
GTGGGATCCC 
TTTTCCCGTG 
GCCCGAGCAT 
AGGGGAGGAT 
TCCCCCCCAA 
CCCGATGCTG 
CGGAGCGGCG 
GGAACCTTTA 
CCGGGTGGTA 
TCTCTTTCCC 
CTCTTTTTGA 
CGACCAGTAC 
ACCAGATGTC 
TCTGGACTCT 
GTTGTC CGTC 
ATCGCAGAGG 
TTGTTTTTCT 
TTTGTTTTG T 
GTTGTGTTGG 
GTTGTTTGGT 
TTTTGCGGGT 
TTAAAATAAA 
TTTTTTAAAA 
TGTGTGTGTG 
CGGGTGGTGG 
CCAGCCTGGT 
CAT AC AT AC A 
TTAGAATTTT 
GATACAAATA 
TAGGTTTTTT 
CAGGTCAACT 
TGTTTGCTTG 
GACAGTATTT 



AAGTGAAGAA 
TAGCCAAATG 
TGTCCCTACC 
GGGAAAGAAG 
GTAGAATAAG 
CCGGCCTCGC 
GAGGCGGGGG 
GTGCGGGCGG 
TACACCTGTC 
CCGTGGAGCA 
GAAAGCGGGG 
GTTACCACAG 
TCCTTCGATG 
CACCCACTAA 
CTACTGATGA 
AGACATTTGG 
TTATGACTGA 
GGAGCCTCGG 
CGTCGCCCCG 
GGAGAGCCGT 
TCACGTTGAA 
CTGGGTCGGG 
CCCTCGACAC 
CGACCGTGTC 
GAACGACCGT 
CGTTTCTCTT 
GCGGCCTGCC 
GCGG AGGAGG 
CATCCTCGGC 
AACGCCGCGT 
CCCCACTCCC 
GTCGCGGTGT 
.CTTCGGAGGT 
GAGGTCGACC 
GGGCCACTCT 
GGTCGACCAG 
CTTTGTCTTT 
TTT A CTC TTC 
CTTATATACA 
TCCGGGCGAC 
CGAA AGTG TC 
TTTTTTTTTT 
TTT C ACT CAT 
TCGACCAGAT 
GTTTTTCAGT 
TTTGTTTTGT 
GTTGGGTTGG 
TTTGTGTTGT 
CG AAC AG T TG 
TTTTTAAAAT 
ATTTTCTTTG 
CGTGCAGCGT 
TAGCTTCCCG 
CTACAGAGGA 
TACATACATA 
G TTTTT AATT 
TAGGTTTTTT 
TTTTTTTCCC 
GGAAAACGTG 
CTTGCTTGCT 
CTCTGTGTAA 



ATTCAATGAA 
CCTCGTCATC 
TACTATCCAG 
ACCCTGTTGA 
TGGGAGGCCC 
GGGCCGCCGG 
GG CG AGCCCC 
GCGCGACCCG 
AAACGGTAAC 
GAAGGGCAAA 
CCTCACGATC 
GGATAACTGG 
TCGGCTCTTC 
TAGGGAACGT 
TGTGTTGTTG 
TGTATGTGCT 
ACGCCTCTAA 
TTGGCCCCGG 
CGGCGGCGCG 
TCGTCTTGGG 
CGCACGTTCG 
GTTTCGTACG 
AAGGGTTTGT 
GCCGCCCGGG 
GTGGTGGTTG 
TCCCCTTCCG 
GTCGCCTGCC 
GGGATCGGCG 
GCGTCCGTCG 
TCGGCGCCAG 
GCCCCTCCTC 
GGAGGCGGAG 
CGACCAGTAC 
AG ATGTC C G A 
GGACTCTTTT 
TTGTCCGTCT 
TTCTGAAAAT 
CCCACAGCGA 
TGTAAATAGT 
ACTTTGTTTT 
CCGTCCCCCC 
TTTTTTTTTT 
TCATATAGGT 
GTCAGAAAGT 
TTTGTGTTGT 
TTTGTTTTGT 
GTTGGGTTGG 
TTGGTGTTGT 
TCCCTAACCG 
AAATG CG AAA 
TGTGTGTGTG 
GCGCGCGCTC 
GACTCCAGAG 
ACCCTGTCTC 
CATACATACA 
AATGTGATAG 
TTTCAGTAAA 
CTGTCCATGT 
TTTTCTATAT 
TGCTTGCTTG 
CCTGGTGCCC 



GCGCGGGTAA 
T AATT AG TG A 
CGAAACCACA 
GCTTGACTCT 
CCGGCGCCCG 
TGAAATACCA 
GAGGGGCTCT 
CTCCGGGGAC 
GCAGGTGTCC 
JVGCTCGCTTG 
CTTCTGACCT 
CTTGTGGCGG 
CTATCATTGT 
GAGCTGGGTT 
CCATGGTAAT 
TGGCTGAGGA 
GTCAGAATCC 
ATAGCCGGGT 
GGGTCTCCCC 
AAACGGGGTG 
TGTGGAACCT 
TAGCAGAGCA 
CTCTGCGGGC 
CGTCACGGGG 
GGGGGGGGAT 
TCGCTCTCCT 
GCCGCAGCCC 
GCGGCGGCGA 
GGGACGGCCG 
GCCTCTGGCG 
TTCGCGCGCC 
AGGGTCCGGC 
TCCGGGCGAC 
AAGTGTCCCC 
TTTTTTTTTT 
TTTACTCCTT 
CCCAGAGGTC 
TTCTCTTTTT 
GTGTACGTTT 
TTTTTTTTTT 
CCTCCCCCCC 
TTTAAATTTC 
CGACCGGTGG 
CTGGTGGTCG 
TTTGTGTTGT 
TTTGTTTTGT 
GTTGGGTTGG 
TGGTTTTGTT 
AGTTTTTTTG 
ATCGACCAAT 
TGTGTGTGTG 
GTTTTATAAA 
G CAG AG GC AG 
GAAAAATGAA 
TACATATGAG 
AG AG AT AG AT 
TATGAGGTTG 
GGTTGCTGGG 
ATATAAATAG 
CTTGCTTGCT 
TG AAA CTC AC 



17160 
17220 
17280 
17340 
174O0 
17/360 
17520 
17580 
1764 0 
17700 
17760 
17820 

17 8 8 0 
17940 
18000 
18060 
18120 
18180 
10240 
18300 
18360 
18420 
18480 

18 S40 
19600 
1B660 
19720 
187B0 
IB 84 0 
18900 
18960 
19020 
19080 
19140 
19200 
19260 
19320 
19300 

1 9440 
19500 
19560 
19620 
19680 
19740 
19800 
19860 
19920 
19980 
20040 
20100 
.20160 
20220 
20280 
20340 
20400 
20460 
20520 

2 0580 
20640 
2 0700 
2 0 760 
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TCTGTAGACC 
CAATTTTGGA 
ATTTTATTAT 
ATTAGTTGGA 
TTGTGGGGCT 
GATTTTTGTA 
TTTCATTGCT 
CCAGTTCCTC 
GATGTGCTAG 
AAAAGTTCTA 
TGTTCTCACT 
AGACATATAT 
TTCCCAGACG 
CACCACAACT 
GGAAAAGCAT 
GGTTGTGAAC 
AG TC AG GG CT 
TGAATGATCC 
ATAAAATAAT 
CTCACAGCAC 
GAGGGGTGGG 
ATGGCCTGGT 
TACCTGAAGT 



AGCCTGGCCT 
GTAAAGGTGT 
TAGACAGAAC 
CCAATTAGTT 
GGGGATCAGG 
AAGATTACTT 
TCATTTCTAT 
CTGCCTTCTG 
TGAACCAGAG 
ACAAAGTGAT 
CTGCCACCAA 
TTTTTCTTTT 
GCCTTTTGAG 
CTAACCTGTT 
GTAGCAGTTG 
CACCCACCAT 
CTAAACCGAT 
CAGCATGGGA 
GAAATGAATG 
CTCCCCCTCC 
GTGGGGGCAG 
TCTCTGAACT 
CCCTGAGTGA 



CAATCGAACT 
GCTACACCAC 
GAAATCAACT 
GGCTGGTTTG 
TATCTCAACG 
TTCTTAGTCT 
TTCTCTTTCT 
GAAGATGTAG 
AG TTTGG ATG 
CTTTAACTTT 
CGCGCT'rTGT 
GGTTTTGCTT 
AATAAAATGG 
TGGCTGTTTT 
TAG G AC AC AC 
GTGGTTGCCT 
GAGCCATCTC 
AGACAGTCTG 
AAGTCTCCAC 
CCCACACTGC 
GG ATCTG CAT 
GTTGAGCCTT 
TGATTTCCCT 



CAGAAATCCT 
TGCCTGG C AT 
AGTTGGTCCT 
GGAGGTTTCT 
GAATGCATGA 
GAGGAAAAAA 
TTCTTTCTTT 
GCATTGCATT 
TCAAGCCGTA 
TTTTTT T TT*T 
ACATTGAATG 
GACATGGTTT 
GAGGCCAGAA 
CCTTCCCAAG 
TAGACGAGAG 
GGGATTTGAA 
TCCAGCCCTC 
CCCTCTTTGT 
GTATTTATTT 
CTTTCTCCCT 
GTCTTCTTGC 
GTCTATCCAG 
GTGAATTC 



CCTGCCTCTT 
TATTATCATT 
GTTTCGTTAA 
TTTGTTTCCG 
AGGTTAAGGT 
TAAAATAATA 
CTTTCAGATA 
GGGAAAAGCA 
TAATGTTTAT 
TTTCTCCTTC 
TG AG CTTTG T 
CCCTTTCTAT 
CCAAAGTCTT 
GCACAGATCT 
CACCAGATCT 
CTCAGGATCT 
CTACATTCCT 
GGTATATCAC 
CTTCGAGCTA 
ATGTTTGGGT 
AGGTCTGTGA 
AGGCTGACTG 



GTCTACCTCC 
ATCATTATTA 
TTCATTTGAA 
ATTTGGGTGT 
GAGATGGCTC 
TTGGGCTACG 
AGGAGGTCCG 
TTGTTTGAGA 
TACAATATAG 
TACTTCTACT 
TTTGCTTAAC 
CCGTGCAGGG 
TTGAATAAAG 
TTCCCAGCAT 
CATTGTGGGT 
TCAGAAGACG 
TCTTAAGGCA 
CATATACTCA 
TCTAAATTCT 
GGGGCTGGGG 
ACTATTTG CG 
GCT AG TTTTC 



20820 
20880 
20910 
21000 
21060 
21X20 
21180 
21240 
21300 
21360 
21420 
214 80 
21510 
21600 
216G0 
21720 
21780 
21840 
21900 
21960 
22020 
22080 
22118 



B2 f f : 1 7 



S3 n <D S. £ : 4 2 9 9 9 



tin (DM : tt 



mco m : - * « 



h d is - ; m&Vi 



82 ?'J <D fl 381 : Genomic DNA 



/\ <i # -fe v- < t) )V : No 



T > ^- -fe > ^ : No 



y ? if * > h m 



& m : 

IE m : 
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GCTGACACGC TGTCCTCTGG CGACCTGTCG TCGGAGAGGT TGGGCCTCCG GATGCGCGCG 60 

GGGCTCTGGC CTCACGGTGA CCGGCTAGCC GGCCGCGCTC CTGCCTTGAG CCGCCTGCCG 120 

CGGCCCGCGG GCCTGCTGTT CTCTCGCGCG TCCGAGCGTC CCGACTCCCG GTGCCGGCCC 180 

GGGTCCGGGT CTCTGACCCA CCCGGGGGCG GCGGGGAAGG CGGCGAGGGC CACCGTGCCC 24 0 

CGTGCGCTCT CCGCTGCGGG CGCCCGGGGC GCCGCACAAC CCCACCCGCT GGCTCCGTGC 3 00 

CGTGCGTGTC AG G CGTTCTC GTCTCCGCGG GGTTGTCCGC CGCCCCTTCC CCGGAGTGGG 3 60 

GGGTGGCCGG AGCCGATCGG CTCGCTGGCC GGCCGGCCTC CGCTCCCGGG GGGCTCTTCG 4 20 

ATCGATGTGG TGACGTCGTG CTCTCCCGGG CCGGGTCCGA GCCGCGACGG GCGAGGGGCG 4 BO 

GACGTTCGTG GCGAACGGGA CCGTCCTTCT CGCTCCGCCC GCGCGGTCCC CXCGTCTGCT 54 O 

CCTCTCCCCG CCCGCCGGCC GGCGTGTGGG AAGGCGTGGG GTGCGGACCC CGGCCCGACC 600 

TCGCCGTCCC GCCCGCCGCC TTCGCTTCGC GGGTGCGGGC CGGCGGGGTC CTCTGACGCG 660 

G CAG AC AG CC CTGCCTGTCG CCTCCAGTGG TTGTCGACTT GCGGGCGGCC CCCCTCCGCG 7 20 

GCGGTGGGGG TGCCGTCCCG CCGGCCCGTC GTGCTGCCCT CTCGGGGGGG GTTTGCGCGA 7 SO 

GCGTCGGCTC CGCCTGGGCC CTTGCGGTGC TCCTGGAGCG CTCCGGGTTG TCCCTCAGGT 84 0 

GCCCGAGGCC GAACGGTGGT GTGTCGTTCC CGCCCCCGGC GCCCCCTCCT CCGGTCGCCG 900 

CCGCGGTGTC CGCGCGTGGG TCCTGAGGGA GCTCGTCGGT GTGGGGTTCG AGG CGGTTTG 9 60 

AGTGAGACGA GACGAGACGC GCCCCTCCCA CGCGGGGAAG GGCGCCCGCC TGCTCTCGGT 102 0 

GAGCGCACGT CCCGTGCTCC CCTCTGGCGG GTGCGCGCGG GCCGTGTGAG CGATCGCGGT 100 0 

GGGTTCGGGC CGGTGTGACG CGTGCGCCGG CCGGCCGCCG AGGGGCTGCC GTTCTGCCTC 114 0 

CGACCGGTCG TGTGTGGGTT GACTTCGGAG GCGCTCTGCC TCGGAAGGAA GGAGGTGGGT 12 00 

GGACGGGGGG CCCTGGTGGG GTTGCGCGCA CGCGCGCACC GGCCGGGCCC CCGCCCTGAA 1260 
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CGCGAACGCT CGAGGTGGCC GCGCGCAGGT GTTTCCTCGT ACCGCAGGGC CCCCTCCCTT 132 0 

CCCCAGGCGT CCCTCGGCGC CTCTGCGGGC CCGAGGAGGA GCGGCTGGCG GGTGGGGGGA 13 8 0 

GTGTGACCCA CCCTCGGTGA GAAAAGCCTT CT C T AG CG AT CTGAGAGGCG TGCCTTGGGG .14 4 0 

GTACCGGATC CCCCGGGCCG CCGCCTCTGT CTCTGCCTCC CTTATGGTAG CGCTGCCGTA 150 0 

GCGACCCGCT CGCAGAGGAC CCTCCTCCGC TTCCCCCTCG ACGGGGTTGG GGGGGAGAAG 156 0 

CGAGGGTTCC GCCGGCCACC GCGGTGGTGG CCGAGTGCGG CTCGTCGCCT ACTGTGGCCC 16 20 

GCGCCTCCCC CTTCCGAGTC GGGGGAGGAT CCCGCCGGGC CGGGCCCGGC GCTCCCACCC 16 8 0 

AGCGGGTTGG GACGCGGCGG CCGGCGGGCG GTGGGTGTGC GCGCCCGGCG CTCTGTCOGG 174 0 

CGCGTGACCC CCTCCGTCCG CGAGTCGGCT CTCCGCCCGC TCCCGTGCCG AGTCGTGACC 18 00 

GGTGCCGACG ACCGCGTTTG CGTGGCACGG GGTCGGGCCC GCCTGGCCCT GGGAAAGCGT 18 6 0 

CCCACGGTGG GGGCGCGCCG GTCTCCCGGA GCGGGACCGG GTCGGAGGAT GGACGAGAAT . 192 0 

CACGAGCGAC GGTGGTGGTG GCGTGTCGGG TTCGTGGCTG CGGTCGCTCC GGGGCCCCCG 198 0 

GTGGCGGGGC CCCGGGGCTC GCGAGGCGGT TCTCGGTGGG GGCCGAGGGC CGTCCGGCGT 204 0 

CCCAGGCGGG GCGCCGCGGG ACCGCCCTCG TGTCTGTGGC GGTGGGATCC CGCGGCCGTG 2100 

TTTTCCTGGT GGCCCGGCCG TGCCTGAGGT TTCTCCCCGA GCCGCCGCCT CTGCGGGCTC 216 0 

CCGGGTGCCC TTGCCCTCGC GGTCCCCGGC CCTCGCCCGT CTGTGCCCTC TTCCCCGCCC 2 22 0 

GCCGCCCGCC GATCCTCTTC TTCCCCCCGA GCGGCTCACC GGCTTCACGT CCGTTGGTGG 22 8 0 

CCCCGCCTGG GACCGAACCC GGCACCGCCT CGTGGGGCGC CGCCGCCGGC CACTGATCGG 2 34 0 

CCCGGCGTCC GCGTCCCCCG GCGCGCGCCT TGGGGACCGG GTCGOTGGCG CGCCGCGTGG *' 24 00 

GGCCCGGTGG GCTTCCCGGA GGGTTCCGGG GGTCGGCCTG CGGCGCGTGC GGGGGAGGAG 2 4 60 

ACGGTTCCGG GGGACCGGCC GCGGCTGCGG CGGCGGCGGT GGTGGGGGGA GCCGCGGGGA 2 520 

TCGCCGAGGG CCGGTCGGCC GCCCCGGGTG CCCCGCGGTG CCGCCGGCGG CGGTGAGGCC 2 580 

CCGCGCGTGT GTCCCGGCTG CGGTCG GCCG CGCTCGAGGG GTCCCCGTGG CGTCCCCTTC 2 64 0 

CCCGCCGGCC GCCTTTCTCG CGCCTTCCCC GTCGCCCCGG CCTCGCCCCT GGTCTCTCGT 2 700 

CTTCTCCCGG CCCGCTCTTC CGAACCGGGT CGGCGCGTCC CCCGGGTGCG CCTCGCTTCC 2 76 0 

CGGGCCTGCC GCGGCCCTTC CCCGAGGCGT CCGTCCCGGG CGTCGGCGTC GGGGAGAGCC 2 820 

CGTCCTCCCC GCGTGGCGTC GCCCCGTTCG GCGCGCGCGT GCGCCCGAGC GCGGCCCGGT 2S80 

GGTCCCTCCC GGACAGGCGT TCGTGCGACG TGTGGCGTGG GTCGACCTCC GCCTTGCCGG 2 94 0 

TCGCTCGCCC TCTCCCCGGG TCGGGGGGTG GGGCCCGGGC CGGGGCCTCG GCCCCGGTCG 3 0 00 

CTGCCTCCCG TCCCGGGCGG GGGCGGGCGC GCCGGCCGGC CTCGGTCGCC CTCCCTTGGC 3 060 

CGTCGTGTGG CGTGTGCCAC CCCTGCGCCG GCGCCCGCCG GCGGGGCTCG GAGCCGGGCT 3120 

TCGGCCGGGC CCCGGGCCCT CGACCGGIACC GGCTGCGCGG GCGCTGCGGC CGCACGGCGC 3180 

GACTGTCCCC GGGCCGGGCA CCGCGGTCCG CCTCTCGCTC GCCGCCCGGA CGTCGGGGCC 3 24 0 

GCCCCGCGGG GCGGGCGGAG CGCCGTCCCC GCCTCGCCGC CGCCCGCGGG CGCCGGCCGC 3 300 

GCGCGCGCGC GCGTGGCCGC CGGTCCCTCC CGGCCGCCGG GCGCGGGTCG GGCCGTCCGC 3 36 0 

CTCCTCGCGG GCGGGCGCGA CGAAGAAGCG TCGCGGGTCT GTGGCGCGGG GCCCCCGGTG 3 4 20 

GTCGTGTCGC GTGGGGGGCG GGTGGTTGGG GCGTCCGGTT CGCCGCGCCC CGCCCCGGCC 34 80 

CCACCGGTCC CGGCCGCCGG CCCCGCGCCC GCTCGCTCCC TCCCGTCCGC CCGTCCGCGG 3 54 0 

CCCGTCCGTC CGTCCGTCCG TCGTCCTCCT CGCTTGCGGG GCGCCGGGCC CGTCCTCGCG 7 6 00 

AGGCCCCCCG GCCGGCCGTC CGGCCGCGTC GGGGGCTCGC CGCGCTCTAC CTTACCTACC 3 6 60 

TGGTTGATCC TGC C AG TAG C ATATG CTTG V CTCAAAGATT AAGCCATGCA TGTCTAAGTA 3 72 0 

CGCACGGCCG GTACAGTGAA ACTGCGAATG GCTCATTAAA TCAGTTATGG TTCCTTTGGT 3 78 0 

CGCTCGCTCC TCTCCTACTT GGATAACTGT GGTAATTCTA GAGCTAATAC ATGCCGACGG 3 840 

GCGCTGACCC CCTTCGCGGG GGGGATGCGT GCATTTATCA GATCAAAACC AACCCGGTCA 3 900 

GCCCCTCTCC GGCCCCGGCC GGGGGGCGGG CGCCGGCGGC TTTGGTGACT CTAGATAACC 3 96 0 

TCGGGCCGAT CGCACGCCCC CCGTGGCGGC GACGACCCAT TCGAACGTCT GCCCTATCAA 4 020 

CTTTCGATGG TAGTCGCCGT GCCTACCATG GTGACCACGG GTGACGGGGA AT C AGGGTTC 4 0 80 

GATTCCGGAG AGGGAGCCTG AGAAACGGCT ACCACATCCA AGGAAGGCAG CAGGCGCGCA 414 0 

AATTACCCAC TCCCGACCCG GGGAGGT AG T GACGAAAAAT AACAATACAG G ACT CTTTCG 4 2 00 

AGGCCCTGTA ATTGGAATGA GTCCACTTTA AATCCTTTAA CGAGGATCCA TTGGAGGGCA 4 2 60 

AGTCTGGTGC CAGCAGCCGC GGTAATTCCA GCTCCAATAG CGTATATTAA AGTTGCTGCA 4 320 

GTTAAAAAGC TCGT AG TTGG ATCTTGG G AG CGGGCGGGCG GTCCGCCGCG AGGCGAGCCA 4 3 00 

CCGCCCGTCC CCGCCCCTTG CCTCTCGGCG CCCCCTCGAT GCTCTTAGCT GAGTGTCCCG 44 40 

CGGGGCCCGA AGCGTTTACT TTGAAAAAAT TAGAGTGTTC AAAGCAGGCC CGAGCCGCCT 4 500 

GGATACCGCA GCTAGGAATA ATGGAATAGG ACCGCGGTTC TATTTTGTTG GTTTTCGGAA 4 560 

CTGAGG CCAT GATTAAGAGG GACGGCCGGG GGCATTCGTA TTGCGCCGCT AGAGGTGAAA 4 6 20 

TTCTTGGACC GGCGCAAGAC GGACCAGAGC GAAAGCATTT GCCAAGAATG TTTTCATTAA 4 6 80 

TCAAGAACGA AAGTCGG AG G TTCGAAGACG AT CAG AT AC C GTCGTAGTTC CGACCATAAA 4 74 0 

CGATGCCGAC CGGCGATGCG GCGGCG TT AT TCCCATGACC CGCCGGGCAG CTTCCGGGAA 4 80 0 

ACCAAAGTCT TTGGGTTCCG GGGGGAGTAT GGTTGCAAAG CTG AAACTT A AAGGAATTGA 4 860 

CGGAAGGGCA CCACCAGGAG TGGAGCCTGC GGCTTAATTT GACTCAACAC GGGAAACCTC 4 92 0 
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ACCCGGCCCG GACACGGACA GGATTGACAG ATTGATAGCT CTTTCTCGAT TCCGTGGGTG 4 98 0 

GTGGTGCATG GCCGTTCTTA GTTGGTGGAG CGATTTGTCT GGTTAATTCC GATAACGAAC 504 0 

GAGACTCTGG CATGCTAACT AGTTACGCGA CCCCCGAGCG GTCGGCGTCC CCCAACTTCT 510 0 

TAG AGG G AC A AGTGGCGTTC AGCCACCCGA GATTGAGCAA TAACAGGTCT GTGATGCCCT 516 0 

TAGATGTCCG GGGCTGCACG CGCGCTACAC TGACTGGCTC AGCGTGTGCC TACCCTACGC 52 2 0 

CGGCAGGCGC GGGTAACCCG TTGAACCCCA TTCGTGATGG GGATCGGGGA TTGCAATTAT 52 8 0 

TCCCCATGAA CGAGGGAATT CCCGAGTAAG TGCGGGTCAT AAGCTTGCGT TGATTAAGTC 534 0 

CCTGCCCTTT GTACACACCG CCCGTCGCTA CTACCGATTG G ATGGTTT AG TGAGGCCCTC 54 00 

GGATCGGCCC CGCCGGGGTC GGCCCACGGC CCTGGCGGAG CGCTGAGAAG ACGGTCGAAC 54 6 0 

TTGACTATCT AGAGGAAGTA AAAGTCGTAA CAAGGTTTCC GTAGGTGAAC CTGCGGAAGG 552 0 

ATCATTAACG GAGCCCGGAG GGCGAGGCCC GCGGCGGCGC CGCCGCCGCC GCGCGCTTCC 5 58 0 

CTCCGCACAC CCACCCCCCC ACCGCGACGC GGCGCGTGCG CGGGCGGGGC CCGCGTGCCC 56 4 0 

GTTCGTTCGC TCGCTCGTTC GTTCGCCCCC CGGCCCCGCC GCCGCGAGAG CCGAGAACTC 5 7 00 

GGG AGG GAGA CGGGGGGGAG AG AG AG AG AG AGAGAGAGAG AGAGAGAGAG AGAGAGAGAA 576 0 

AGAAGCGCGT GTCGTTGGTG TGCGCGTGTC GTGGGGCCGG CGGGCGGCGG GGAGCGGTCC 5 82 0 

CCGGCCGCGG CCCCGACGAC GTGGGTGTCG GCGGGCGCGG GGGCGGTTCT CGGCGGCGTC 5B80 

GCGGCGGGTC TGGGGGGGTC TCGGTGCCCT CCTCCCCGCC GGGGCCCGTC GTCCGGCCCC 5 94 0 

GCCGCGCCGG CTCCCCGTCT TCGGGGCCGG CCGGATTCCC GTCGCCTCCG CCGCGCCGCT G000 

CCGCGCCGCC GGGCACGGCC CCGCTCGCTC TCCCCGGCCT TCCCGCTAGG GCGTCTCGAG 6 060 

GGTCGGGGGC CGGACGCCGG TCCCCTCCCC CGCCTCCTCG TCCGCCCCCC CGCCGTCCAG 6120 

GTACCTAGCG CGTTCCGGCG CGGAGGTTTA AAGACCCCTT GGGGGGATCG CCCGTCCGCC 6180 

CGTGGGTCGG GGGCGGTGGT GGGCCCGCGG GGGAGTCCCG TCGGGAGGGG CCCGGCCCCT 6 240 

CCCGCGCCTC CACCGCGGAC TCCGCTCCCC GGCCGGGGCC GCGCCGCCGC -CGCCGCCGCG 6 3 00 

GCGGCCGTCG GGTGGGGGCT TTACCCGGCG GCCGTCGCGC GCCTGCCGCG CGTGTGGCGT 6 360 

GCGCCCCGCG CCGTGGGGGC GGGAACCCCC GGGCGCCTGT GGGGTGGTGT CCGCGCTCGC 64 20 

CCCCGCGTGG GCGG CGCGCG CCTCCCCGTG GTGTGAAACC TTCCGACCCC TCTCCGGAGT 64 BO 

CCGGTCCCGT TTGCTGTCTC GTCTGGCCGG CCTGAGGCAA CCCCCTCTCC TCTTGGGCGG 6 54 0 

GGGGGGCGGG GGGACGTGCC GCGCCAGGAA GGGCCTCCTC CCGGTGCGTC GTCGGGAGCG 6 6 0O 

CCCTCGCCAA ATCGACCTCG T AC G ACTCTT AG CGGTG GAT CACTCGGCTC GTG CGTCG AT 6 6 60 

GAAGAACGCA GCTAGCTGCG AGAATTAATG TGAATTGCAG GACACATTGA TC AT CG AC AC 6 7 20 

TTCGAACGCA CTTGCGGCCC CGGGTTCCTC CCGGGGCTAC GCCTGTCTGA GCGTCGCTTG 6 78 0 

CCGATCAATC GCCCCGGGGG TGCCTCCGGG CTCCTCGGGG TGCGCGGCTG GGGGTTCCCT 6 84 0 

CGCAGGGCCC GCCGGGGGCC CTCCGTCCCC CTAAGCGCAG ACCCGGCGGC GTCCGCCCTC 6 900 

CTCTTGCCGC CGCGCCCGCC CCTTCCCCCT CCCCCCGCGG GCCCTGCGTG GTCACGCGTC 6 960 

GGGTGGCGGG GGGGAGAG5G GGGCGCGCCC GGCTGAGAGA GACGGGGAGG GCGGCGCCGC 7 020 

CGCCGGAAGA CGGAGAGGGA AAGAGAGAGC CGGCTCGGGC CGAGTTCCCG TGGCCGCCGC 7 000 

CTGCGGTCCG GGTTCCTCCC TCGGGGGGCT CCCTCGCGCC GCGCGCGGCT CGGGGTTCGG 714 0 

GGTTCGTCGG CCCCGGCCGG GTGGAAGGTC CCGTGCCCGT CGTCGTCGTC GTCGCGCCTC 7 2 00 

GTCGGCGGTG GGGGCGTGTT GCGTGCGGTG TGGTGC-TGGG GGAGGAGGAA GGCGGGTCCG 7 260 

GAAGGGGAAG GGTGCCGGCG GGG AG AG AGG GTCGGGGGAG CGCGTCCCGG TCGCCGCGGT 7 320 

TCCGCCGCCC GCCCCCGGTG GCGGCCCGGC GTCCGGCCGA CCGGCCGCTC CCCGCGCCCC 7 380 

TCCTCCTCCC CGCCGCCCCT CCTCCGAGGC CCCGCCCGTC CTCCTCGCCC TCCCCGCGCG 744 0 

TACGCGCGCG CGCCCGCCCG CCCGGCTCGC CTCGCGGCGC GTCGGCCGGG GCCGGGAGCC 7 500 

CGCCCCGCCG CCCGCCCGTG GCCGCGGCGC CGGGGTTCGC GTGTCCCCGG CGGCGACCCG 7 560 

CGGGACGCCG CGGTGTCGTC CGCCGTCGCG CGCCCGCCTC CGGCTCGCGG CCGCGCCGCG 7620 

CCGCGCCGGG GCCCCGTCCC GAGCTTCCGC GTCGGGGCGG CGCGGCTCCG CCGCCGCGTC 76 8 0 

CTCGGACCCG TCCCCCCGAC CTCCGCGGGG GAGACGCGCC GGGGCGTGCG GCGCCCGTCC 774 0 

CGCCCCCGGC CCGTGCCCCT CCCTCCGGTC GTCCCGCTCC GGCGGGGCGG CGCGGGGGCG 7 80 0 

CCGTCGGCCG CGCGCTCTCT CTCCCGTCGC CTCTCCCCCT CGCCGGGCCC GTCTCCCGAC 786 0 

GGAGCGTCGG GCGGGCGGTC GGGCCGGCGC GATTCCGTCC GTCCGTCCGC CGAGCGGCCC 7 92 0 

GTCCCCCTCC GAGACGCGAC CTCAGATCAG ACGTG GCG AC CCGCTGAATT TAAGCATATT 7 98 0 

AGTCAGCGGA GGAAAAGAAA CTAACCAGGA TTCCCTCAGT AACGGCGAGT GAACAGGGAA 8 04 0 

GAGCCCAGCG CCGAATCCCC GCCCCGCGGG GCGCGGGACA TGTGGCGTAC GGAAGACCCG 8100 

CTCCCCGGCG CCGCTCGTGG GGGGCCCAAG TCCTTCTGAT CGAGGCCCAG CCCGTGGACG 816 0 

GTGTGAGGCC GGTAGCGGCC GGCGCGCGCC CGGGTCTTCC CGGAGTCGGG TTGCTTGGGA 82 2 0 

ATGCAGCCCA AAGCGGGTGG T AAA CTC C AT CTAAGGCTAA ATACCGGCAC G AGACCG AT A 82 8 0 

GTCAACAAGT ACCGTAAGGG AAAGTTGAAA AGAACTTTGA AGAGAGAGTT CAAGAGGGCG 8 34 0 

TGAAACCGTT AAGAGGTAAA CGGGTGGGGT CCCCGCAGTC CGCCCGGAGG ATTCAACCCG 84 00 

GCGGCGGGTC CGGCCGTGTC GGCGGCCCGG CGG ATCTTTC CCGCCCCCCG TTCCTCCCGA 84 6 0 

CCCCTCCACC CGCCCTCCCT TCCCCCGCCG CCCCTCCTCC TCCTCCCCGG AG GGGGCGGG 852 0 

CTCCGGCGGG TGCGGGGGTG GGCGGGCGGG GCCGGGGGTG GGGTCGGCGG GGGACCGTCC 8 58 0 
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CCCGACCGGC GACCGGCCGC CGCCGGGCGC ATTTCCACCG CCGCGGTGCG CCGCGACCGG 864 0 

CTCCGGGACG GCTGGGAAGG CCCGGCGGGG AAGGTGGCTC GGGGGGCCCC GTCCGTCCGT 8700 

CCGTCCTCCT CCTCCCCCGT CTCCGCCCCC CGGCCCCGCG TCCTCCCTCG GGAGGGCGCG 8 760 

CGGGTCGGGG CGGCGGCGGC GGCGG CGGTG GCGGCGGCGG CGGGGGCGGC GGGACCGAAA 6820 

CCCCCCCCGA CTGTTACAGC CCCCCCGGCA GCAG C ACT CG CCGAATCCCG GGGCCGAGGG 8880 

AGCGAGACCC GTCGCCGCGC TCTCCCCCCT CCCGGCGCCC ACCCCCGCGG GGAATCCCCC 8 94 0 

GCGAGGGGGG TCTCCCCCGC GGGGGCGCGC CGGCGTCTCC TCGTGGGGGG GCCGGGCCAC 9 000 

CCCTCCCACG GCGCGACCGC TCTCCCACCC CTCCTCCCCG CGCCCCCGCC CCGGCGACGG 906 0 

GGGGGGTGCC GCGCGCGGGT CGGGGGGCGG GGCGG ACTGT CCCCAGTGCG CCCCGGGCGG 9120 

GTCGCG CCGT CGGGCCCGGG GGAGGTTCTC TCGGGGCCAC GCGCGCGTCC CCCGAAGAGG 9180 

GGGACGGCGG AGCGAGCGCA CGGGGTCGGC GGCGACGTCG GCTACCCACC CGACCCGTCT 9 24 0 

TGAAACACGG ACCAAGGAGT CTAAC ACGTG CGCGAGTCGG GGGCTCGCAC GAAAGCCGCC 93 00 

GTGGCGCAAT GAAGGTGAAG GCCGGCGCGC TCGCCGGCCG AGGTGGG ATC CCGAGGCCTC 936 0 

TCCAGTCCGC CGAGGGCGCA CCACCGGCCC GTCTCGCCCG CCGCGCCGGG GAGGTGGAGC 9420 

ACG AG CG C AC GTGTTAGGAC CCGAAAGATG GTGAACTATG CCTGGGCAGG GCGAAGCCAG 94 80 

AGGAAACTCT GGTGGAGGTC CGTAGCGGTC CTGACGTGCA AATCGGTCGT CCGACCTGGG 9 54 0 

TATAGGGGCG AAAGACTAAT CGAACCATCT AGTAG CTGGT TCCCTCCGAA GTTTCCCTCA 9600 

GGATAGCTGG CGCTCTCGCA GACCCGACGC ACCCCCGCCA CGCAGTTTTA TCCGGTAAAG 966 0 

CGAATGATTA GAGGTCTTGG GGCCGAAACG ATCTCAACCT ATT CTCAAA C TTTAAATGGG 9720 

TAAGAAGCCC GGCTCGCTGG CGTGGAGCCG GGCGTGGAAT GCGAGTGCCT AGTGGGCCAC 978 0 

TTTTGGTAAG CAGAACTGGC GCTGCGGGAT GAACCGAACG CCGGGTTAAG GCGCCCGATG 984 0 

CCGACGCTCA TCAGACCCCA GAAAAGGTGT TGGTTGATAT AGACAGCAGG ACGGTGG C C A 9900 

TGGAAGTCGG AATCCGCTAA GGAGTGTGTA ACAACTCACC TGCCGAATCA ACTAGCCCTG 996 0 

AAAATGG ATG GCGCTGGAGC GTCGGGCCCA TACCCGGCCG TCGCCGGCAG TCGAGAGTGG 1002 0 

ACGGGAGCGG CGGGGGCGGC GCGCGCGCGC GCGCGTGTGG TGTGCGTCGG AGGGCGGCGG 10O8 0 

CGGCGGCGGC GGCGGGGGTG TGGGGTCCTT CCCCCGCCCC CCCCCCCACG CCTCCTCCCC 1014 0 

TCCTCCCGCC CACGCCCCGC TCCCCGCCCC CGGAGCCCCG CGGACGCTAC GCCGCGACGA 102 00 

GTAGGAGGGC CGCTGCGGTG AGCCTTGAAG CCTAGGGCGC GGGCCCGGGT GGAGCCGCCG 1026 0 

CAGGTGCAGA TCTTGGTGGT AGTAGCAAAT ATTCAAACGA GAACTTTGAA GGCCGAACfiTG 10320 

GAGAAGGGTT CCATGTGAAC AGCAGTTGAA CATGGGTCAG TCGGTCCTGA GAGATGGGCG 10380 

AGCGCCGTTC CGAAGGGACG GGCGATGGCC TCCGTTGCCC TCGGCCGATC GAAAGGGAGT 10440 

CGGGTTCAGA TCCCCGAATC CGGAGTGGCG GAGATGGGCG CCGCGAGGCG TCCAGTGCGG 10 500 

TAACGCGACC G ATC C CG GAG AAGCCGGCGG GAGCCCCGGG GAGAGTTCTC TTTTCTTTGT 10 560 

GAAGGGCAGG GCGCCCTGGA ATGGGTTCGC CC C G AG AG AG GGGCCCGTGC CTTGGAAAQC 10620 

GTCGCGGTTC CGGCGGCGTC CGGTG AGCTC TCGCTGGCCC TTGAAAATCC GGGGGAGAGG 10680 

GTGTAAATCT CGCGCCGGGC CGTACCCATA TCCGCAGCAG GTCTCCAAGG TGAACAGCCT 1074 0 

CTGGCATGTT GGAACAATGT AGGTAAGGGA AGTCGGCAAG CCGGATCCGT AACTTCGGGA 10800 

TAAGGATTGG CTCTAAGGGC TGGGTCGGTC GGGCTGGGGC GCGAAGCGGG GCTGGGCGCG 1086 0 

CGCCGCGCCT GGACGAGGCG CGCGCCCCCC CCACGCCCGG GGCACCCCCC TCGCGGCCCT 1092 0 

CCCCCGCCCC ACCCGCGCGC GCCGCTCGCT CCCTCCCCAC CCCGCGCCCT CTCTCTCTCT 10980 

CTCTCCCCCG CTCCCCGTCC TCCCCCCTCC CCGGGGGAGC GCCGCGTGGG GGCGCGGCGG 1104 0 

GGGGAGAAGG GTCGGGGCGG CAGGGGCCGC GCGGCGGCCG CCGGGGCGGC CGGCGGGGGC 11100 

AGGTCCCCGC GAGGGGGGCC CCGGGGACCC GGGGGGCCGG CGGCGGCGCG GACTCTGGAC 1116 0 

GCGAGCCGGG CCCTTCCCGT GGATCGCCCC AGCTGCGGCG GGCGTCGCGG CCGCCCCCGG 1122 0 

GGAGCCCGGC GGCGG CGCGG CGCGCCCCCC ACCCCCACCC CACGTCTCGG TCGCGCGCGC 1128 0 

GTCCGCTGGG GGCGGGAGCG GTCGGGCGGC GGCGGTCGGC GGGCGGCGGG GCGGGGCGGT 1134 0 

TCGTCCCCCC GCCCTACCCC CCCGGCCCCG TCCGCCCCCC GTTCCCCCCT CCTCCTCGGC 114 0 0 

GCGCGGCGGC GGCGGCGGCA GGCGGCGGAG GGGCCGCGGG CCGGTCCCCC CCGCCGGGTC 1146 0 

CGCCCCCGGG GCCGCGGTTC CGCGCGCGCC TCGCCTCGGC CGGCGCCTAG CAGCCGACTT 11520 

AGAACTGGTG CGGACCAGGG GAATCCGACT GTTTAATTAA AACAAAGCAT CGCGAAGGCC 11580 

CGCGGCGGGT GTTGACGCGA TGTGATTTCT GCCCAGTGCT CTGAATGTCA AAGTGAAGAA 1164 0 

ATTCAATGAA GCGCGGGTAA ACGGCGGGAG TAACTATGAC TCTCTTAAGG TAG CC AAATG 1170 0 

CCTCGTCATC TAATTAGTGA CG CG C ATG AA TGGATGAACG AGATTCCCAC TGTCCCTACC 117 6 0 

TACTATCCAG CG AAA C CA CA GCCAAGGGAA CGGGCTTGGC GGAATCAGCG GGGAAAGAAG 11820 

ACCCTGTTGA GCTTGACTCT AGTCTGGCAC GGTGAAGAGA CATGAGAGGT GTAGAATAAG 1188 0 

TGGGAGGCCC CCGGCGCCCC CCCGGTGTCC CCGCGAGGGG CCCGGGGCGG GGTCCGCGGC 11940 

CCTGCGGGCC GCCGGTGAAA TACCACTACT CTGATCGTTT TTTCACTGAC CCGGTGAGGC 1200 0 

GGGGGGGCGA GCCCGAGGGG CTCTCGCTTC TGGCGCCAAG CGCCCGCCCG GCCGGGCGCG 1206 0 

ACCCGCTCCG GGGACAGTGC CAGGTGGGGA GTTTGACTGG GGCGGTACAC CTGTCAAACG 1212 0 

G T AA CG C AGG TGTCCTAAGG CG AG CTCAGG GAGGACAGAA ACCTCCCGTG GAGCAGAAGG 1218 0 

GCAAAAGCTC G CTTG A TCTT GATTTTCAGT ACGAATACAG AC CG TG A A AG CGGGGCCTCA 1224 0 
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CGATCCTTCT GAC CTTTTG G GTTTTAAGCA GGAGGTGTCA G AAAAGT T AC CACAGGGATA 12 300 

ACTGGCTTGT GGCGGCCAAG CGTTCATAGC GACGTCGCTT TTTGATCCTT CGATGTCGGC 12 360 

TCTTCCTATC ATTGTGAAGC AGAATTCGCC AAGCGTTGCA TTG TTCACC C ACTAATAGGG 12 4 20 

AACGTGAGCT GGGTTTAGAC CGTCGTGAGA CAGGTTAGTT TTACCCTACT GATGATGTGT 12 480 

TGTTGCCATG GTAATCCTGC TCAGTACGAC AGGAACCGCA GGTTCAGACA TTTGGTGTAT 12 540 

GTG CTTGGCT GAGGAGCCAA TGGGGCGAAG CTACCATCTG TGGGATTATG ACTGAACGCC 12600 

TCTAAGTCAG AATCCCGCCC AGGCGAACGA TACGGCAGCG CCGCGGAGCC TCGGTTGGCC 12660 

TCGGATACCC GGTCCCCCGC CTGTCCCCGC CGGCGGGCCG CCCCCCCCTC CACGCGCCCC 12 720 

GCCGCGGGAG GGCGCGTGCC CCGCCGCGCG CCGGGACCGG GGTCCGGTGC GGAGTGCCCT 12780 

TCGTCCTGGG AAACGGGGCG CGGCCG G AAA GGCGGCCGCC CCCTCGCCCG TCACGCACCG 12 B4 0 

CACGTTCGTG GGGAACCTGG CGCTAAACCA TTCGTAGACG ACCTGCTTCT GGGTCGGGGT 12 900 

TTCGTACGTA GCAGAGCAGC TCCCTCGCTG CGATCTATTG AAAGTCAGCC CTCGACACAA 12960 

GGGTTTGTCC GCGCGCGCGT GCGTGCGGGG GGCCCGGCGG GCGTGCGCGT TCGGCGCCGT 13020 

CCGTCCTTCC GTTCGTCTTC CTCCCTCCCG GCCTCTCCCG CCGACCGCGG CGTGGTGGTG 13O80 

GGGTGGGGGG GAGGGCGCGC GACCCCGGTC GGCCGCCCCG CTTCTTCGGT TCCCGCCTCC 1314 0 

TCCCCGTTCA CGCCGGGGCG GCTCGTCCGC TCCGGGCCGG GACGGGGTCC GGGGAGCGTG 13200 

GTTTGGGAGC CGCGGAGGCG CCGCGCCGAG CCGGGCCCCG TGGCCCGCCG GTCCCCGTCC 13 260 

CGGGGGTTGG CCGCGCGGCG CGGTGGGGGG CCACCCGGGG TCCCGGCCCT CGCGCGTCCT 13 320 

TCCTCCTCGC TCCTCCGCAC GGGTCGACCG ACGAACCGCG GGTGGCGGGC GGCGGGCGGC 1.338 0 

GAGCCCCACG GGCGTCCCCG CACCCGGCCG ACCTCCGCTC GCGACCTCTC CTCGGTCGGG 13440 

CCTCCGGGGT CGACCGCCTG CGCCCGCGGG CGTGAGACTC AGCGGCGTCT CGCCGTGTCC 13 500 

CGGGTCGACC GCGGCCTTCT CCACCGAGCG GCGGTGTAGG AGTGCCCGTC GGGACGAACC 13 560 

GCAACCGGAG CGTCCCCGTC TCGGTCGGCA CCTCCGGGGT CGACCAGCTG CCGCCGGCGA 1362 0 

G CTCCGG ACT TAGCCGGCGT CTGCACGTGT CCCGGGTCGA CCAGCAGGCG GCCGCCGGAC 13680 

GCAGCGGCGC ACGCACGCGA GGGCGTCGAT TCCCCTTCGC GCGCCCGCGC CTCCACCGGC 13740 

CTCGGCCCGC GGTGGAGCTG GGACCACGCG GAACTCCCTC TCCCACATTT TTTTCAGCCC 13800 

CACCGCGAGT TTGCGTCCGC GGGACCTTTA AG AG GG AG T C ACTGCTGCCG TCAGCCAGTA 1386 0 

CTGCCTCCTC CTTTTTCGCT TTTAGGTTTT GCTTGCCTTT TTTTTTTTTT xtxtttttxt I3g2 0 

TTTTTTCTTT CTTTCTTTCT TTCTTTCTTT CTTTCTTTCT TTCTTTCTTT CGCTTOTCTT 1398 0 

CTTCTTGTGT TCTCTTCTTG CTCTTCCTCT GTCTGTCTCT CTCTCTCTCT CTCTCTCTGT 14 04 0 

CTCTCGCTCT CGCCCTCTCT CTCTTCTCTC TCTCTCTCTC TCTCTCTCTG TCTCTCGCTC 14100 

TCGCCCTCTC TCTCTCTCTT CTCTCTGTCT CTCTCTCTCT CTCTCTCTCT CTCTCTCTCT 14160 

GTCGCTCTCG CCCTCTCGCT CTCTCTCTGT CTCTGTCTGT GTCTCTCTCT CTCCCTCCCT 1422 0 

CCCTCCCTCC CTCCCTCCCT CCCTCCCCTT CCTTGGCGCC TTCTCGGCTC TTGAGACTTA 14280 

GCCGCTGTCT CGCCGTACCC CGGGTCGACC GGCGGGCCTT CTCCACCGAG CGGCGTGCCA 14 34 0 

CAGTGCCCGT CGGGACGAGC CGGACCCGCC GCGTCCCCGT CTCGGTCGGC ACCTCCGGGG 14400 

TCGACCAGCT GCCGCCCGCG AG CTCCGG AC TTAGCCGGCG TCTGCACGTG TCCCGGGTCG 14 46 0 

ACCAGCAGGC GGCCGCCGGA CGCAGCGGCG CACCGACGGA GGGCGCTGAT TCCCGTTCAC 14 52 0 

GCGCCCGCGC CTCCACCGGC CTCGGCCCGC CGTGGAGCTG GGACCACGCG GAACTCCCTC 1^530 

TCCTACATTT TTTTCAGCCC CACCGCGAGT TTGCGTCCGC GGGACCTTTA AGAGGGAGTC 14 64 0 

ACTGCTGCCG TCAGCCAGTA CTGCCTCCTC CTTTTTCGCT TTTAGGTTTT GCTTGCCTTT 14 700 

rTTTTTTTTT TTTTTTTTTT TTTTTTCTTT CTTTCTTTCT TTCTTTCTTT CTTTCTTTCT 14 76 0 

TTCTTTCTTT CTTTCGCTCT CGCTCTCTCG CTCTCTCCCT CGCTCGTTTC TTTCTTTCTC 14 820 

TTTCTCTCTC TCTCTCTCTC TCTCTCTCTC TCTGTCTCTC GCTCTCGCCC TCTCTCTCTC 14 8 80 

TTTCTCTCTC TCTCTGTCTC TCTCTCTCTC TCTCTCTCTC TCTCTCTCTC CCTCCCTCCC 14 94 0 

TCCCCCTCCC TCCCTCTCTC CCCTTCCTTG GCGCCTTCTC GGCTCTTGAG ACTTAGCCGC 150 00 

TGTCTCGCCG TGTCCCGGGT CGACCGGCGG GCCTTCTCCA CCGAGCGGCG TGCCACAGTG 15060 

CCCGTCGGGA CGAGCCGGAC CCGCCGCGTC CCCGTCTCGG TCGGCACCTC CGGGGTCGAC 1512 0 

CAGCTGCCGC CCGCGAGCTC CGGACTTAGC CGGCGTCTG C ACGTGTCCCG GGTCGACCAG 15180 

CAGGCGGCCG CCGGACGCTG CGGCGCACCG ACGCGAGGGC GTCGATTCCG GTTCACGCGC 15240 

CGGCGACCTC CACCGGCCTC GGCCCGCGGT GGAGCTGGGA CCACGCGGAA CTCCCTCTCC 153 00 

CACATTTTTT TCAGCCCCAC CGCGAGTTTG CGTCCGCGGG ACTTTTAAGA GGGAGTCACT 153 60 

GCTGCCGTCA GCCAGTAATG CTTCCTCCTT TTTTG CTTTT TGGTTTTGCC TTG CGTTTTC 154 20 

TTTCTTTCTT TCTTTCTTTC TTTCTTTCTT TCTTTCTTTC TCTCTCTCTC TCTCTCTCTC 154 80 

TCTCTGTCTC TCTCTCTCTG TCTCTCTCCC CTCCCTCCCT CCTTGGTGCC TTCTCGGCTC 15 540 

GCTG CTGCTG CTGCCTCTGC CTCCACGGTT CAAGCAAACA GCAAGTTTTC TATTTCGAGT 15 6 00 

AAAGACGTAA TTTCACCATT TTGGCCGGGC TGGTCTCGAA CTCCCGACCT AGTGATCCGC 15660 

CCGCCTCGGC CTCCCAAAGA CTGCTGGGAG TACAGATGTG AG CC ACCATG CCCGGCCGAT 15 720 

TCCTTCCTTT TTTCAATCTT ATTTTCTGAA CGCTGCCGTG TATGAACATA CATCTACACA 15 780 

CACACACACA CACACACACA CACACACACA C AC AC AC AC A CACACACCCC GTAGTGATAA 15840 

AACTATGTAA ATGATATTTC C AT AATTAAT ACGTTTATAT TATGTTACTT TTAATGGATG 15900 
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AATATCTATC GA AGC CCCAT TTCATTTACA TACACGTGTA TGTATATCCT TCCTCCCTTC IS 960 

CTTCATTCAT TATTTATTAA TAATTTTCGT TTATTTATTT TCTTTTCTTT TGGGGCCGGC 16 020 

CCGCCTGGTC TTCTGTCTCT GCGCTCTGGT GACCTCAGCC TCCCAAATAG CTGGGACTAC 16 080 

AGGGATCTCT TAAGCCCGGG AGGAGAGGTT AACGTGGGCT GTGATCGCAC ACTTCCACTC 1614 0 

CAGCTTACGT GGGCTGCGGT GCGGTGGGGT GGGGTGGGGT GGGGTGGGGT GCAGAGAAAA 16200 

CGATTGATTG CGATCTCAAT TGCCTTTTAG CTTCATTCAT ACCCTGTTAT TTG CTCGTTT 16 260 

ATTCTCATGG GTTCTTCTGT GTCATTGTCA CGTTCATCGT TTGCTTGCCT GCTTGCCTGT 16 320 

TTATTTCCTT CCTTCCTTCC TTCCTTCCTT CCTTCCTTCC TTCCTTCCTT CCCTCCCTTA 16 3 60 

CTGGCAGGGT CTTCCTCTGT CTCTGCCGCC CAGGATCACC CCAACCTCAA CGCTTTGGAC 16440 

CG ACCAAACG GTCGTTCTGC CTCTGATCCC TCCCATCCCC ATTACCTGAG ACTACAGGCG 16 500 

CGCACCACCA CACCGGCTGA CTTTTATGTT GTTTCTCATG TTTTCCG TAG GTAGGTATGT 16 560 

GTGTGTGTGT GTGTGTGTGT GTGTGTGTGT GTGTGTGTGT GTGTGTGTGT GTGTGTATCT 16 620 

ATGTATGTAC GTATGTATGT ATGTATGTGA GTGAGATGGG TTTCGGGGTT CTATCATGTT 16 680 

GCCCACGCTG GTCTCGAACT CCTGTCCTCA AGCAATCCGC CTGCCTGCCT CGGCCGCCCA 16 740 

CACTGCTGCT ATTAC AG G CG TGAGACGCTG CGCCTGGCTC CTTCTACATT TGCCTGCCTG 16800 

CCTGCCTGCC TGCCTGCCTA TCAATCGTCT TCTTTTTAGT ACGGATGTCG TCTCGCTTTA 16860 

TTGTCCATGC TCTGGGCACA CGTGGTCTCT TTTCAAACTT CTATGATTAT TATTATTGTA 16 920 

GGCGTCATCT CACGTGTCGA GGTGATCTCG AACTTTTAGG CTCCAGAGAT CCTCCCGCAT 16 980 

CGGCCTCCCG GAGTGCTGTG ATGACACGCG TGGGCACGGT ACGCTCTGGT CGTGTTTGTC 1704 0 

GTGGGTCGGT TCTTTCCGTT TTTAATACGG GGACTGCGAA CGAAGAAAAT TTTCAGACGC 17100 

ATCTCACCGA TCCGCCTTTT CGTT CTTTC T TTTTATTCTC TTTAGACGGA GTTTCACTCT 17160 

TGTCGCCCAG GGTGGAGTAC GATGGCGGCT CTCGGCTCAC CGCACCCTCC GCCTCCCAGG 1722 0 

TTCAAGTGAT TCTCCTGCCT CAGCCTTCCC GAGTAGCTGG AATGACAGAG ATGAGCCATC 17280 

GTGCCCGGCT AATTTTTCTA TTTTTAGTAC AGATGGGGTT TCTCCATCTT GGTCAGGCTG 17 340 

GTCTTCAACT TCCGACCGTT GGAGAATCTT AACTTTCTTG GTGGTGGTTG TTTTCCTTTT 17400 

TCTTTTTTTT TCTTTTCTTT TCTTTCCTTC TCCTCCCCCC CCCACCCCCC TTGTCGTCGT 17460 

CCTCCTCCTC CTCCTCCTCC TCCTCCTCCT CCTCCTCCTC CTCCTCCTCC TCTTTCATTT 17 520 

CTTTC AG CTG GGCTCTCCTA CTTGTGTTGC TCTGTTGCTC ACGCTGGTCT C AAACTC CTG 17 580 

GCCTTGACTC TTCTCCCGTC ACATCCGCCG TCTGGTTGTT GAAA'i*GAGCA TCTCTCGTAA 1764 0 

AATGGAAAAG ATGAAAGAAA TAAAC AC G AA GACGGAAAGC ACGGTGTGAA CGTTTCTCTT 17700 

GCCGTCTCCC GGGGTGTACC TTGGACCCGG AAACACGGAG GGAGCTTGGC TGAGTGGGTT 17 760 

TTCGGTGCCG AAACCTCCCG AGGGCCTCCT TCCCTCTCCC CCTTGTCCCC GCTTCTCCGC 17 820 

CAGCCGAGGC TCCCACCGCC GCCCCTGGCA TTTTCCATAG GAGAGGTATG G G AG AGG ACT 178 8 0 

GACACGCCTT C C AG ATCTAT ATCCTGCCGG ACGTCTCTGG CTCGGCGTGC CCCACCGGCT 17 940 

ACCTGCCACC TTCCAGGGAG CTCTGAGGCG GATGCGACCC CCACCCCCCC GTCACGTCCC 18 000 

GCTACCCTCC CCCGGCTGGC CTTTGCCGGG CGACCCCAGG GGAACCGCGT TGATGCTGCT IB 06 0 

TCGGATCCTC CGGCGAAGAC TTCCACCGGA TGCCCCGGGT GGGCCGGTTG GGATCAGACT 18X2 0 

GGACCACCCC GGACCGTGCT GTTCTTGGGG GTGGGTTGAC GTACAGGGTG GACTGGCAGC IB 18 0 

CCCAGCATTG TAAAGGGTGC GTGGGTATGG AAATGTCACC TAGGATGCCC TCCTTCCCTT 1824 0 

CGGTCTGCCT TCAGCTGCCT C AG G CG TG AA GACAACTTCC CATCGGAACC TCTTCTCTTC 18 3 00 

CCTTTCTCCA GCACACAGAT GAGACGCACG AGAGGGAGAA ACAGCTCAAT AGATACCGCT' 18 360 

GACCTTCATT TGTGGAATCC TCAGTCATCG ACACACAAGA CAGGTGACTA GGCAGGGACA 184 2 0 

CAGATCAAAC ACT ATTT CC G GGTCCTCGTG GTGGGATTGG TCTCTCTCTC TCTCTCTCTC 184 8 D 

TCTCTCTCTC TCTCTCTCTC TCTCGCACGC GCACGCGCGC ACACACACAC ACAATTTCCA 18 54 0 

TATCTAGTTC ACAG AG CACA CTCACTTCCC CTTTTCACAG TACGCAGGCT GAGTAAAACG 18600 

CGCCCCACCC TCCACCCGTT GGCTGACGAA ACCCCTTCTC T A C AATTG AT GAAAAAGATG 18 66 0 

ATCTGGGCCG GGCACGCTAG CTCACGCCTG TCACTCCGGC ACTTTGGGAG GCCGAGGCGG 187 2 0 

GTGGATCGCT TGGGGCCGGG AGTTCGAGAC CAGGCTGGCC GACGTGGCGA AACCCCGTCT .18 7 80 

CTCTGAAAAA TAGAACGATT AGCCGGG CCT GGTGGCGTGG GCTTGGAATC ACGACCGCTC 18840 

GGGAGACTGG GGCGGGCGAC TTGTTCCAAC CGGGGAGGCC GAGGCCGCGA TG AG C TG AG A 18 90 0 

TCGTGCCGTG GCGATGCGGC CTGGATGACG GAGCGAGACC CCGTCTCGAG AGAATCATGA 1896 0 

TGTTATTATA AGATGAGTTG TGCGCGGTGA TGGCCGCCTG TAGTCGCGGC TACTCGGGAG 19020 

G C TG AG AC G A GGAGAAGATC ACTTGAGGCC CCACAGGTCG AGGCTTCGGT CGGCCGTGAC 190 8 0 

CCACTGTATC CTGGGCAGTC ACCGGTCAAG GAGATATGCC CCTTCCCCGT TTGCTTTTCT 1914 0 

TTTCTTCCCT TCTCTTTTCT TCTTTTTGCT TCTCTTTTCT TTCTTTCTTT CTTTCTTTCT 192 00 

TTCTTTCTTT CTTTCTTTCT TTTTCTTTTT CTCTCTTCCC CTCTTTCTTT CCTGCCTTCC 19260 

TG C CTTTC TT CTTTTCTTCT TTCCTCCCTT CCTCCCTTCC TTCTTTCCTC CCGCCTCAGC 19 3 20 

CTCCCAAAGT GCTGGGATGA CTGGCGGGAG GCACCATGCC TGCTTGGCCC AAAGAGACCC 193 80 

TCTTGGAAAG TGAGACGCAG AGAGCGCCTT CCAGTGATCT CATTGACTGA TTTAGAGACG 19440 

GCATCTCGCT CCGTCACCCC GGCAGTGGTG CCGTCGTAAC TCACTCCCTG CAGCGTGGAC 19 5 00 

GCTCCTGGAC TCGAGCGATC CTTCCACCTC AGCCTCCAGA GTACAGAGCC TGGGACCGCG 19 560 
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GGCAOGCGCC 
TCACTCTCGT 
CTCCCGGTTT 
CGCTGCCACG 
GGGCTGGTTT 
GGATGACAGG 
GGTCTCATCA 
GTGAGCCACT 
TTTCTTTCTT 
TGAATTATCT 
GCGAGGCGAG 
CCATTCGTAT 
CTTGGGCTTC 
GCTGAGGATT 
CCGACACATC 
CTTGCAGGCT 
GAATGAGGGT 
TCGATTTAGT 
CGGCTAAATA 
GGG CAGAACG 
GAGACAGCTT 
GGTGATGAAA 
TGCACATGTA 
GAGAGAGAGA 
CACCACCTCC 
ATGCAGTATT 
GAGTCTCTCT 
AACCTCTGCT 
CATGACGGCG 
GCTGGTCTCG 
AACGACAGGC 
CTGTGGCCCT 
CCTAGGCCAT 
G C G C AC AT AA 
TCTCTACACG 
GTACACTGAA 
GGCCAACGTG 
GCAGGCACCT 
CAGGCGGAGG 
GAGACC CGGT 
ATACATACAT 
AAAAGAAAGA 
TGTCTG TTTC 
TCTCTTTCTT 
TCTCACTGTG 
CTCTCCCTCC 
GTCTGTTTCT 
GTCTGCCTCT 
GTCTGTCTCT 
TCTGTCTGTC 
CCTGTCTGTT 
CATCTCTCTC 
TCTCTCTCTC 
TCTGTCTTTC 
GGGCCCTGCC 
GGAATCTAGA 
GAGGCCGGGT 
GGCGTCCGTA 
TAAGGGTCGA 
CGGCTAAATA 
GGGCAGAACG 



ACTGTGCCCA 
GGCCTAGACT 
CAAGCGATTC 
TCTGGCTGAT 
CGAACTCCCG 
CGTGAGCCAC 
TTTCTTTGCA 
GCGCCTGGAC 
TCTTTCTTTC 
TATGATTTAT 
GCGAGGCACA 
GCACAGAGCC 
TCTCCATTCG 
AGGGGGTGTG 
CCCCGACCGC 
CACCTCTTAC 
GTGTGTGGGG 
GTCATGCCTC 
CCGCGTGTTC 
AGGGGGACCG 
CAGGAAGAAA 
TCATCTGCAC 
TCGCTTGAAC 
GACAGAGAGA 
TTGACCTGAG 
TGGGCCCGTT 
CGCTCTGTCA 
TCCCGGGTTC 
GGCTCATATT 
AACTCCTGAC 
CTGAGCCGCC 
TACGCTCAGA 
TGCACTGTAG 
TAACTAACTA 
TCACCCATAA 
CGCAGTGGCT 
GTGAAACCCC 
GTAACCCCAG 
CTGCAG TGAC 
CTCC AG ATAA , 
ACATACATAC 
GAAAATGAAA 
TCTCTGTTCG 
TCTCTCTGTC 
TCTGTCTTCT 
CTGTTTGTTT 
GTCTCTCTCT 
CTCTT TCTTT 
CTCTCTCTCT 
TCTCCCTCCC 
TCTCTCCGTC 
TCTCTCTGTC 
TCTCTCTCTC 
TATGTCTGTC 
CCTTCCACGA 
CAGGCGGGCC 
CCCCGCTTGG 
CTTCTCCTAT 
TTTAGTGTCA 
CCGCGTGTTC 
AGGGGGACCG 



C AC CGTTTTT 
GCAGTGCGGT 
TCCTGCATCG 
TTCGTATTTT 
ACCTCAGGTG 
CGCGCCCGGC 
ACCCTCCTGC 
TCCGGGGAAT 
TTTCTTTCTT 
TTG TGTACT T 
GCGCATCGCT 
TTATTCCCTT 
GAAGCTTGAC 
TTGGGGCTGA 
CATCGCTTGC 
TTTCATTTCT 
AGGGGGTGCG 
TTTCACCACC 
TCATCTAGAA 
GGGACGCGGA 
ACAAAACACG 
ACTGAACACC 
GACAAATAAA 
GACAGAGAGA 
TCAG GGGG TT 
CTTTTTTTTT 
CCCAGGCTGC 
CAGTGATTCT 
CCTATTTTCA 
CTCAAATGAT 
GGGATTTCAG 
ATGACGTGTC 
CCTGGGCAGC 
ACAAACTAAC 
GTGTGTGTTC 
CACGTCTGTC 
GTCTCTACTG 
CTACTCGGGA 
CCAAGATCGC- 
ATACGTACAT 
ATCCATGCAT 
GAAAAGGCAC 
TCTCTGTCTT 
TCTGTCTCTG 
GT CTTACTC T 
CTCTCTCTCC 
GT CTG TCTAT 
TTCTGTGTCT 
CTCTGTGCCT 
TTTCTGTTTC 
TCTCTCTCTT 
TGTCTCTTTC 
TCCCTGTCTG 
TCTTTCTCTG 
AAGTGAGAAG 
TTGCTGGGCT 
ATGCGAGGGG 
TTCCCCGATA 
TGCCTCTTTC 
TCATCTAGAA 
GGNACGCGGA 



AATTGTTTTT 
GGCGCGATCT 
GCCTCCTGAG 
TAGTGGAGAC 
ATCCGCCCTC 
CTTCATTTTT 
CCGGCGTCTC 
GACTCACGAC 
TCTTTCTTTC 
ATTTTCAGAC 
TTGGAAGCCG 
CCTGGAGTTG 
AGGCGCAGGG 
AAACTGGGTC 
TCGCCCTCTG 
TCCTTTCTTG 
GGGTGGGGAC 
ACCACCACCA 
GTGGGAACTT 
AGTC TGCTTG 
AATACTGTCG 
CCCGTCACAA 
AGTTAGGGGG 
GAG AG AG AG G 
TCTGGCCTTT 
CTTCTTCTTT 
GGTCGCGGTG 
TCTTCGGTAG 
GTAGAGACGG 
CCGCCTTCCT 
CCTTTAAAAG 
CTCTCTGCCG 
AAGAGCCAAA 
TAACTAACTA 
CCGTGAG AG T 
ATCCCGAGGT 
AAAATACGAA 
GGCTGGGGTG 
ACCACTGCAC 
AAATAAATAC 
ACAGATATAC 
TGTATTGCTA 
TCTCTCTGTG 
TCTTTGTCTC 
CTTTCTCTCC 
CTCCCTGTCT 
GTCTTTCTCT 
CTCTGTCGGT 
ATCTTCTGTC 
TCTCTCTCTC 
TCTGTCTGTT 
GTTCTCTCTG 
TCTGTTTCTC 
TCAGTCTG TC 
CGCGTGCTTC 
TCCCCACTCG 
CATTTTCAGA 
AGCTCCTCGA 
ACCGCCACCA 
GTGGGAACTT 
AG C CTG C TTG 



TTTTCCCCCG 
TGGCTCACCG 
TAG CCGGG AT 
GGGGCTTCTC 
CCCGGCCTCC 
AAATGTTTTC 
AAAGTGCTGG 
CACCATCGCT 
TTTCTTTCTT 
GGAGTCTCGC 
CGGCAACGCC 
GAGCTGATGC 
CCACCCAGAG 
CCCTATTTTT 
AGATCCCCCG 
CGTTTGAGGA 
GGAGGGGAGC 
CCGAAGATGA 
ACAGATGACA 
AGGGAGGAGG 
G AC AC AG C AC 
GTTTACCTAT 
GAGAAGAGAG 
AGGGAGAGAG 
TGGGAGAACG 
TCTTTCTTTT 
GCGCTCTCTC 
CTGGGATTAC 
GGTTTCTCCA 
GGGCCTCCCA 
CGCGGCCCTG 
TAG GTTG A CT 
CTCCGNNCCC 
AACTAACTAA 
GATTTCTAAG 
CAGGAGTTCG 
ATGGAGTCAG 
GAAGAATTGC 
TACAGCCTGG 
ACACATACAT 
AAGAAAGAAA 
CTGGGCTAGG 
TCTCTTTCTC 
TCTCTCTCCC 
CCGTCTGTCT 
GTTTCTCTCT 
GTCTGTCTCT 
CTCTCTCTCT 
TTACTCTCTT 
TCTCTCTCTC 
TCTCACTGTC 
TCTGTCTGTC 
TCTATCTCTC 
AGACACCCCC 
GGTGCTTAGA 
GTGTATGATT 
CTTTTCTCTC 
CTTCAACATA 
CCGAAGATGA 
ACAGATGACA 
AGGGRGGAGG 



AGACAGAGTT 


19620 


CAACCTCTGC 


19680 


TGCGGGCATG 


19740 


CATGT CGATC 


19800 


GGAAGTGCTG 


19860 


CCACAGACGG 


19920 


CGTGACGGGC 


19980 


CTACTGATCC 


20040 


TCTTT CTTGA 


20100 


TCTGGGCGGG 


20160 


TTTCAAAGCC 


20220 


CTTCCGTAGC 


20280 


GCTGGCTGCG 


20340 


GATACCTCAG 


20400 


CCTCCACCGC 


2046 0 


GGGGGTGCGG 


20520 


GTCCTAAGGG 


20580 


CAGCAAGGAT 


20640 


GTTCTTGCAT 


20700 


GGTGGAAGGA 


20760 


TG ACT A C CCG 


20820 


GTCACAATCT 


20880 


GAGAGAGAGA 


2O940 


GAAAACGAAA 


21000 


T T C AG CG AC A 


21060 


TTTTTGGACT 


21120 


GGCTCACTGA 


21180 


AGGCGCACAC 


2124 0 


CGTTGGCCAC 


21300 


AAGTGCTGGA 


21360 


CCACCTTTCG 


21420 


CCTTGAGTCC 


21480 


CCACCTCCTC 


2154 0 


CTAACTAAAA 


216 00 


AAATGGTACT 


21660 


AGACCAGCCC 


2172 0 


GCGCCGTGGG 


21780 


TTGAACCTGG 


21840 


GCGACAGAGT 


21S00 


ACATACATAC 


21960 


AAAAGAAAAG 


22020 


GCCTTCTCTC 


22080 


TGTCTGTCTG 


22140 


TCTCTGCCTG 


22200 


CTCTCTCTCT 


22260 


CTCTC TTTCT 


22320 


TTCTCTGTCT 


22380 


C TGTCTG TCT 


2244 0 


TCTCTGCCTG 


22500 


TCCCC CTCTC 


22560 


TCTCTCTGTC 


22620 


TCTCTCTCTC 


22680 


GCTGTCCATC 


22740 


GTGCCGGGTA 


22800 


GAGGCCGAGA 


22B60 


TCGGGAGGTC 


22920 


GGTCACGTGT 


22980 


AACGGCGTCC 


23040 


AAGCAAAGAT 


23 lOO 


GTTCTTGCAT 


23160 


GGYGGAAGGA 


23220 
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GAGACAGCTT 

GCTGATGAAA 

TCCTCATGTA 

GAGAGACGGG 

AG AG AG AG AG 

TTCTGGCCTT 

TTCTTCTTCT 

GCGGTGCGGT 

TTCTTCGG T A 

AGTAGAGACG 

TCCACCTTCC 

GCCTTTAAAA 

GTCCTCTCTG 

AGCAAGAGCC 

AACTAACTAA 

AAGAAATGGT 

CGAGACCAGC 

CAGGCGCCGT 

TGCTTGAACC 

TGGGCGACAG 

CATACATACA 

AAAAGAAAGA 

TGTCTGTTTC 

TCTGTCTGTC 

TCTCTGCCCT 

TCTCTCTCAC 

TCTCTGTCTG 

TCTTTTTCTG 

CTCTTTCTCT 

CTCTCTCTCT 

TTTCTCACTG 

TCTCTCTCTG 

CCGTCTGTCT 

CTCTCTCTCT 

CTGCCTCTCT 

TTACTCTCTT 

TGTTTCTCTC 

TGTCTCTCTC 

GTCTGTCTCT 

GTCTGTCTTC 

TCTCTCCCTA 

TTTCTCTCTC 

TCTCTGTCTC 

TCTTCTGTCT 

CTCTCTCTCT 

GTCTGCCTCT 

ATCTTCTGTC 

TCTCTCTCTC 

TTTCTCTCTG 

TCTCTGTCTC 

TGTGTGTCTG 

CCCTCTCTCT 

CTCTCTCTGT 

CTGTCTCTCT 

TGG CTGTCTG 

TCTGTTTCTC 

TCTCTTTCTT 

TCTTCTGTCT 

GTCCCTCCCT 

CTGTCTCTTT 

CACTGTGTCT 



CAGGAAGAAA 

TCATCTGCAC 

TGCTTGAACG 

GAGAGAGGGG 

AGAAAGAGAA 

TTGGGAGAAC 

TTTCTTTCTT 

GGCGCTCTCT 

GCTGGGATTA 

GGGTTTCTCC 

TGGGCCTCCC 

GCGCGCGGCC 

CCATAGGTTG 

AAACTCCGTC 

AATCTCTACA 

ACTGTACACT 

CCGGCCCACG 

GGGGCAGGCA 

TGGCAGGCGG 

AGTGAGACCC 

TACATACAAC 

GAAAATGAAA 

TCTCTGTTCG 

TGTCTGTCTC 

GTCTCACTGT 

TCCCTCCCTG 

CCTCTCTCTT 

TGTCTCTCTG 

GCCTGTCTGT 

CTCTNNNCCC 

TCTCTCTCTG 

TCTCTCCCTC 

GTCTGTCTCT 

CTCTCTCTCT 

CTTTCTCTTT 

TCTCTGCCTG 

TCTCTCCCTC 

TGTCCGTCTC 

GTCTCTGTCT 

TGTCTTACTC 

CCTTTCTGTT 

TGTCTTTCTC 

TGTCTCTCTC 

TATTCTCTTT 

CTCTCTCTTT 

CT CTTTCTTT 

TTACTCTGTT 

TCTCTCTCCC 

TCTCTCTGTC 

TGCCTCTCTC 

TCTTCTGTCT 

CCCTCCCTTT 

CTGTCTCTTT 

CTGTGTCTGT 

CCTGTCTCTC 

TCTCTGCCTC 

TT TCTCTG TC 

TACTCTCTTT 

CCCTGTCTGT 

CTCTTTCTCT 

GTCTTCTGTC 



ACAAAACACG 

ACTGAACACC 

ACAAATAAAA 

GGAGAGGGGG 

GTAAAACCAA 

GTTCAGCGAC 

TTTTTTTGGA 

CGGCTCACTG 

CAGGTGCGCA 

ACGTTGGCCA 

AAAGTGCTGG 

CTGCCACCTT 

ACTCCTTGAG 

CCCCCACCTC 

CGTCACCCAT 

GAACGCAGGC 

TGGTGAAACC 

CCTGTAACCC 

AGGCTGCAGT 

GGTCTCCAGA 

ATACATACAT 

G AAAAGGC A C 

TCTCTGTCTT 

TTTCTTTCTT 

GTCTGTCTTC 

TCTGTTTCTC 

TCTCTATCTG 

TCTGTCTCTC 

CTGTCTCTCT 

TCCCTGTCTG 

TCTG TCTGTT 

TCTGTGTGTA 

CTCTCTCCCT 

CTGTCTCTGT 

CTGTGTC TCT 

TCTATCTGTC 

TCTCGCTCTC 

TGTCTTTTTC 

CTGTCTCTCT 

TCCTTCTCTG 

TCTCTCTCGC 

TGTCTGTCTC 

TCTCTCTCTC 

CTCTCTCTGT 

CTGCCTGTTT 

TTCTGCGTCT 

TCCTTGCCTG 

TCCCTTTCTC 

CATCTCTGTC 

TCTCTCTCTC 

TACTCTCCTT 

CTGTTTCTCT 

CTCTGTCTGT 

CTCTCTGTCT 

TCTCTCTCTC 

TCTCTCTCTC 

TCTCTGTCTC 

CTCTGGCTGT 

CTGTTTCTCT 

CTCTCTGTCT 

TTACTCTCTT 



AATACTGTCG 

CCCGTCACAA 

GTTCGGGGGG 

GGGGAGAGAG 

CCACCACCTC 

AATG C AG TAT 

CTGAGTCTCT 

AAACCTCTGC 

CCATGACGGC 

CGCTGGTCTC 

AAACGACAGG 

TCGCTGCGGC 

TCCCCTAGGC 

CCCGCGCACA 

AAGTGTGTGT 

TTCACGTCTG 

CCCGTCTCTA 

CAGCTACTCG 

GACCCAAGAT 

TAAATACGTA 

ACAGATATAC 

TGTATTGCTA 

TCTCTCTGTG 

TCTGTCTCTG 

TATCTTACTC 

TCTCTCTCTC 

TCTCTTTCTC 

TCTCTCTCTG 

CTGTCTCTCC 

TTTCTCTCTG 

TCATTCTCTC 

TCTTTTGTCT 

GTCCCTCTCT 

CTTTCTCTGT 

CTGTCTCTCT 

TGTCTCTCTC 

TCTGTCTTTC 

TG TCTG TCTG 

CTCTCTCTCT 

CCTGTCCATC 

TAGCTCTCTC 

TTTCTCTGTC 

TCTCTCTCTC 

CTCTCTCTCT 

CTCTCTGTCT 

CTCTGTCTCT 

CCTGCCTGTC 

TTTCTCTGTC 

TTTCTATGTC 

TCTCTCTCTC 

CTCTGCCTGT 

CTCTCTCTCT 

CTGTCTCTCT 

GTGCCTATCT 

TGTCTGTCTC 

TGTCTGTCTC 

TCTCTGTCTC 

CTGCCTGTCT 

CTCTGTCTCT 

CTGTCTCTCT 

TCTCTTGCCT 



GACACAGCAC 
GTTTACCTAT 
GAGAAGAGAG 
AG AG AG AG AG 

CTTGACCTGA 

TTGGGCCCGT 

CTCGCTCTGT 

TTCCCGGGTT 

CGGCTCATCG 

GAACTCCTGA 

CCTGAGCCGC 

CCTTACGCTC 

CATTGCACTG 

TAATAACTAA 

TCCCGTGAGG 

TCATCCCGAG 

CTGAAAATAC 

GGAGGCTGGG 

CGCACCACTG 

CATAAATAAA 

AAGAAAGAAA 

CTGGGCTAGG 

TCTCTTTCTC 

TCTTTGTCCC 

TCTTTCTCTC 

TTT CTG T CTG 

TGTCTGTCTG 

TGCCTATCTT 

CTCCCTTTCT 

TCTCGCTCTC 

TGTCTCTGTC 

TACTCTCCTT 

CTTTCTGTCT 

CTGTCCCTTT 

CTCTGTGCCT 

TGTCTCTCTC 

TCTCTTTCTC 

TCTCTCTCTT 

CTCCTTGTCT 

TGTCTGTCTG 

TCTCTCTGCC 

TGTCTGTCTC 

TGCCTCTCTC 

CTCTCCTTTA 

GTCTCTGTCT 

CTCTCTCTCT 

TGTGTGTCTG 

TCTCTCTCTC 

TGTCTCTCTC 

TCTGTCTGTC 

CCGTCTGTCT 

TTCTGTCTGT 

CTTTCTTTTT 

TCTGTCTTAC 

CGTCCCTCTC 

TTTCTCTGTC 

TGTCTCTCTT 

CTCTCTCTCT 

GTCTCTCTGT 

CTCTCTCTGC 

GC CTCTCTGT 



TGACTACCCG 
GTCACAGTCT 
GAGAGAGAGA 
AGAGAGAGAG 
GTCAGGGGGT 

CACCCAGGCT 

CCAGTGATTC 

TTCTATTTTT 

CCACAAATGA 

CGGGATTTCA 

AGAATGACGT 

TAGCCTGGGC 

CTAACTAACT 

AG TGATT TCT 

GTCAGGAGTT 

GAAATGGAGT 

GTGGAAGAAT. 

CACTACAGCC 

TACACACATA 

AAAAGAAAAG 

GCCTTCTCTC 

TGTCTGTCTG 

TCTCTCTCCC 

CCCGTCTGTC 

TTTCTG TCTC 

CCCCTCTCTT 

CTGTCTTACT 

GCTTCTCTCT 

TTTCTGTCTG 

TCTGTCTCTC 

CTCTGCCTGT 

GTTTCTCTCT 

CTCTGTCTGT 

ATCTTCTGTC 

CCTGCCTTTC 

TCTGTTTCTC 

TCTTTCTGTC 

C TCTC AC TG T 

TCTCTCTCTC 

TGTTTCTCTC 

TTTCTCTCTG 

ACTGTGTCTG 

CTGTCTGTTT 

TTCTCTGTCT 

CTCTGTTCCT 

TCTCTCTCTC 

TTTCTGGGTG 

TTTCTCTCTG 

TCTCTCACTG 

GTCTGTCTCT 

TTCTCTCTTT 

CTCTGTCTCT 

TCTCTTTCTC 

TCCCTGTCTG 

TGTCTGTCTC 

TCTGTGCCTA 

GCCTGTCTCC 

CCATCTCTGT 

CTGTCTCTCT 

CTGTCTGTCT 



23260 

23340 

23400 

23460 

23520 

23S80 

23640 

23700 

23760 

23820 

23880 

23940 

24000 

24060 

24120 

24180 

24240 

24300 

24 3 60 

24420 

24480 

24540 

24600 

24660 

24720 

24780 

24 84 0 

24900 

24960 

25020 

25080 

25140 

25200 

25260 

25320 

25380 

25440 

25500 

2.5560 

25620 

25680 

25740 

25BOO. 

25860 

25920 

25980 

26040 

26100 

26160 

2G220 

262B0 

26340 

26400 

26460 

26520 

26580 

26640 

26700 

26760 * 

26B20 

26B80 
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CTCTCCCTCC 

CTCTGTTTCT 
CTCTCTCTCC 
CCATGTCTCT 
GTTTCTTTGT 
CTCTCTGTTT 
CTCTGTCTCT 
GTCTTTCTAT 
CCTGCCCTTC 
CTAGACAGGC 
CGGGTCCCCG 
CCGTACTTCT 
GACGCCAACA 
GGGCAGGCCC 
GGAAGCGGAG 
TGAGTGAGAC 
TGCTGACGGA 
TTATTGAAAG 
ACGGGTTTCT 
CTCGCCTAGG 
CTTTGTGTTT 
CAAGTTGCCC 
TTAGGTGGGT 
CCTTCCAGAG 
CGATCTCATT 
CACCGTTTTT 
GGCATAGCCC 
CCCGCTGCTT 
TCACCTTTTA 
GAAGGGCGCC 
CTGAAAACTA 
GTTGGCTTGT 
TTTCTTTTCA 
CACGTTAGCT 
CAGTGAGAGC 
GTAGGCGAAT 
TGTTGTCGTT 
TTTATGGGAT 
CCCCTCTCTC 
CTCTCTCTCT 
CTCTCTCTCT 
TGTCTGTCTG 
TCTCTCTCTC 
TTTCCTTCTC 
TCTCTGCCTG 
TCTCTCTGTC 
TGTCTTTCCT 
CTCTCTCTCT 
CTCTCTCTCT 
CTCTCTGTGT 
TCTCTGTCTG 
CTCTCTTTCT 
CTCTGTCTGT 
GTGTATGTGT 
TGTCTGTCTG 
TTTCTCTCTC 
TTTATCTGTC 
TCTCTGTGTA 
TCTCTCTCTC 
TCCCGCCCTC 
GGCCTGAATT 



ATGTC TCTCT 
CTCTCTGTCT 
CTCTCTCTCT 
CTCTCTCCCT 
CTGTCTGTCT 
GTCTTTCTCC 
CTCTCTTTCT 
GTCTGTCTCT 
CACGLAGAGTG 
GGGCCTTGCT 
CTTGGATGCG 
CCTATTTCCC 
CGGCGAAACC 
TGTAATGCCA 
GCTGCAGGGA 
TCGGTCTCTA 
C ATTTG CAGG 
TCGACGTTGA 
CTCTCTCCCT 
GAACCTCCGC 
TGGCGCCTAG 
CCCGGCTCCC 
TTCCCCCAAA 
CCACCCCGGT 
CTTGCCAGGC 
GAAGATGGGG 
CTTGACCCGC 
CCCGCTCAGG 
TCACGATGTT 
ACGGCTCTAG 
ATAACTTTNC 
TTTGTTTCGT 
GGTGAAGTAG 
GCCGTTTTTT 
CGGTTGATGT 
GCTGCTGCTG 
GTCGTTGTTG 
CAAAAGCATT 
TGTCTCTCTG 
CTGTGTCTCT 
CTCTGCCTGT 
TCGGTCTCTC 
TCTTTCTGTT 
T C TGT CTCTC 
CCTGTCTCTC 
TCTCTGTCCG 
TCTCTCTGTC 
CTCCCTGTCT 
CTCTCTCTCT 
GTCTGTCTTC 
TCTCTCTCTC 
GTCTGTTTCT 
CTCTGTCTCT 
GTGTGTGTGT 
CCTGTCTGTT 
TTTCTGTTTC 
TCTCTCCGTC 
TCGTTGTCTC 
TCTCTGTCTG 
TCTTTTTTTG 
CTTCACTTCT 



CTCTCTCTCA 
GTCTCTCTCC 
CTCTTTCTGT 
CTCACTCACT 
GTCTGTCTGT 
CTCCCTGTCT 
CTTTCTGTCT 
TTCTCTGTCA 
AGAAGCGCGT 
GGGCTTCCCC 
AGGGGCATTT 
CGATAAGTCT 
CCGTCTCTAC 
GCTCCTCGGG 
GCCGAGATCG 
AATAAATACG 
CAGGCATCGG 
CACGGAGGGA 
TCTGGAGGCC 
CCTGGGGGCC 
ACTCTTCTAC 
CCCACTACCC 
CCGCCCCCCC 
GTGCCTCCGT 
TG A C ATTTG C 
GCGGCACGGT 
GTGGGCAAGC 
CCTCCCTCCC 
TTAGTTTCTC 
TCTGGGCCTT 
TCACTTAAGA 
TCTGTTTTGT 
AAATC CCC AG 
CCTGTTGTGA 
TTACNATCCT 
CTCTTGTTGC 
TTGTCGTTGT 
ATAAAATATG 
TCTGTCTCTG 
CTCTCTCTGC 
CTCTCTCACT 
TCTCTCTCTC 
TCTCTCTCTC 
TCTGCCTGTC 
TCACT CTCTC 
TCTCTGTCTT 
TCTGTCTCTC 
GTCTGTCTCT 
CTCTG TCTTT 
TGTCTTACTG 
TCTCT CCCCC 
CTCTGTCTGT 
CTCTCTGTCT 
GTGTGTGTGT 
TGTCTCTCTC 
TCTCTGTCTC 
TGTCTCTTTA 
TCTCTGTCTG 
TCTGTCCGTC 
CAAAAGAAGC 
GACATCCCAG 



CTCACTCTCT 
CTCCATCTCT 
CTGTTTCTCT 
CTCTCTCCCT 
CTGTCTCTCT 
GTCTGTCTGT 
GTTTCTCTCT 
GTCTGTCAGA 
GCTTCGGTGC 
ACTCGGTGTA 
TCAGACTTTT 
CCTCGACTTC 
TAAAAATACA 
AGGCTGAGGC 
CGCCACTGCA 
GAAATTAATT 
TTGTCTTCGG 
GGTCTCGCCG 
CCTCCCTCTC 
CTATTGTTCT 
TTG GGCTTTG 
ACGTCCCTTC 
CCCCCCGCCT 
CTTCTCTCCC 
ATCGGTGGGC 
CCCACTTCCC 
GGGCGGGTCT 
TAGGAAAGCT 
CGCCCTCCGG 
C T CAGTACTT 
TTTCCAGGGA 
TTTGTTCGTG 
TTTTCAGGAA 
ACTAGCGCTT 
TCATCATGAC 
TGTTGTTGTT 
CGTTGTTTTC 
TGTGATTATT 
TCTCTCTCTT 
CTGTCTGTTT 
GTGTCTGTCT 
TCCCTGTCTG 
CGTCTCTGTC 
TCTCTCACTC 
TCTCTGTGTG 
TCTCTGTCTG 
TCACTGTGTC 
CTCTCTCTCT 
GTCTTTCTTT 
TCTTTCTCTG 
TGTCGGCTGT 
CTTTCTCTCT 
CTCTCTCTCT 
CTGCCTTCTG 
TCTCTGCCTG 
TGTCCATCTC 
TCTGTCTCTC 
TCTCTGTCTC 
TGTCTGTCTC 
TCAAGTACAT 
ATTTGATCTC 



CTCCGTCTCT 
CTCTCTCTCT 
CTCTGTCTGT 
CTCTCTCTCT 
CTCTCTCTCT 
CTCTCTCTCT 
ATCTCTCGCT 
CACACCCGTG 
TTAGAGAGGC 
CGATTTCGGG 
CTCTCGGTCA 
AACATAAACT 
AAGCTGAGTC 
GGGAGAATCG 
CTACGGCCCA 
AATTCATTAA 
GCATCACCTA 
ACTTCACCGA 
TCCCTCGTTG 
TTGATCGGCG 
GGAAGGGTCA 
AC CTTAATTT 
CCCAACACCC 
CTTCCCCCAC 
GTCAGGCCTC 
CGGAGGCAGC 
GCAGTTGTGA 
TCACCCTGGC 
CCAGCAGAGT 
GCCCAAAATA 
CGGCGCCTTG 
TTTTTCCTTT 
GACGTCTATT 
TTGTGACTCT 
ATCTTATTTT 
GTTGTTGTTG 
AAAGTATACC 
TCTTGAGCAC 
TCTCTGTCTG 
CTCTCTCTCT 
TCTGTCTTAC 
TATGTTTCTC 
TTT CTCTG AC 
TGTCTTCTGT 
TCTCTCTCTC 
TCTCTTTGTC 
TGTCTTCTGT 
CCCCCTGTCT 
CTG TCTCTGT 
CCTGTCTGTC 
TTCTC TGTCT 
CTGTCTCTTT 
GTGGGGGTGT 
TCTTACTCTC 
TCTCTCTCCC 
TGTCTTTCTC 
TCTCTCTTTC 
TGTCTCTCTG 
GGTCTCTGCG 
CTAATCTAAT 
CCTACAGAAT 



CTCTCTTTCT 


2 


6940 


CTCTCACTCA 


2 


7000 


CTCTCTCCCT 


2 


7060 


CTTTCTGTCT 


2 


7120 


CTCTCTCTCT 


2 
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CTGTCTCTGT 
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7 24 0 


GTCCATCTCT 
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CCGGTAGGGC 
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CG AGAGGAAT 
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7420 


AGGTCGAGGC 


2 
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CGTGTGGCGT 


2 


7 54 0 


GTTAAGGCCG 
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7600 


GGGAGCGGTG 
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CTTGAACCAG 
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G G C TGT AG AG 
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TTCTTTTCCC 
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CTCTCTGTCT 


3 


0000 


GTGTGTGTGT 


3 


0060 


TTT CTCTG CC 


3 


0120 


TTCCTGTCTG 


3 


0180 


CGTCTGTCTC 


3 


0240 


TGTCTTTCTC 


3 


0300 


TCTCTCTCTC 


3 


0360 


TCTCGCTATC 


3 


0420 


CCCTTACCAA 


3 


0480 


G CTG T AC AG A 


3 


0540 
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ACTGGCGAGT TGATTTCTGG ACTTGGATAC CTCATAGAAA CTACATATGA ATAAAGATCC 30600 

AATCCTAAAA TCTGCGGTGG CTTCTCCCTC GACTGTCTCG AAAAATCGTA CCTCTGTTCC 3 0660 

CCTAGGATGC CGGAAGAGTT TTCTCAATGT GCATCTGCCC GTGTCCTAAG TGATCTGTGA 3 0720 

CCGAGCCCTG TCCGTCCTGT CTCAAATATG TACG TGCAAA CACTTCTCTC CATTTCCACA 30780 

ACTACCCACG GCCCCTTGTG GAACCACTGG CTCTTTGAAA AAAATCCCAG AACTGGTTTT 3 0840 

GGCTTTTTGG CTAGGAGGCC TAAGCCTGCT GAGAACTTTC CTGCCCAGGA TCCTCGGGAC 3 0900 

C ATG CTTG CT AG CGCTGG AT G AGTCTCTG G AAGGACGCAC GGGACTCCGC AAAGCTGACC 3 0960 

TGTCCCACCG AGGTCAAATG GATACCTCTG CATTGGCCCG AGGCCTCCGA AG T AC AT C AC 31020 

CGTCACCAAC CGTCACCGTC AG CATC CTTG TGAGCCTGCC CAAGGCCCCG CCTCCGGGGA 31000 

GACTCTTGGG AGCCCGGCCT TCGTCGGCTA AAGTCCAAAG GGATGGTGAC TTCCACCCAC 3114 0 

AAGGTCCCAC TGAACGGCGA AGATGTGGAG CGTAGGTCAG AGAGGGGACC AGGAGGGGAG 31200 

ACGTCCCGAC AGGCGACGAG TTCCCAAGGC TCTGGCCACC CCACCCACGC CCCACGCCCC 31260 

ACGTCCCGGG CACCCGCGGG ACACCGCCGC TTTATCCCCT CCTCTGTCCA CAGCCGGCCC 31320 

CACCCCACCA CGCAACCCAC GCACACACGC TGGAGGTTCC AAAACCACAC GGTGTGACTA 313 80 

GAGCCTGACG GAGCGAGAGC CCATTTCACG AGGTGGGAGG GGTGGGGGTG GG GTGGGTTG 3144 0 

GGGGTTGTGG GGTCTGTGGC GAGCCCGATT CTCCCTCTTG GGTGGCTACA GGCTAGAAAT 3150 0 

GAATATCGCT TCTTGGGGGG AGGGGCTTCC TTAGGCCATC ACCGCTTGCG GGACTACCTC 31560 

TCAAACCCTC CCTTGAGGCC ACAAAATAGA TTCCACCCCA CCCATCGACG TTTCCCCCGG 31620 

G TGCTGG ATG TATCCTGTCA AGAGACCTGA GCCTGACACC GTCGAATTAA AC AC CTTG AC 31 680 

TGGCTTTGTG TGTTTGTTTG TTTCTGAGAT GGAGTCTTGC TCTGTCCCCC AGGCTGGAGT 31740 

GCAGTGGCGT GATCTCAGCT CACTGGAACC TCTGCCTCCT GGGTTCAAGT GATTCTCCTG 31800 

TCTCAGCGCC ACCATGGCCG GCTCATTTTT TTTTTTTTTT TTTTTGGTAG ACACGGGGTT 3186 0 

TCACCCTCTT TCATTGG TTT TCACTGGAGA TTCTAGATTC GAGCCACACC TCATTCCGTG 31920 

CCACAGAGAG ACTTCTTTTT TTTTTTTTTT TTTTTAAGCG CAACGCAACA TGTCTGCCTT 31980 

ATTTGAGTGG CTTCCTATAT CATTATAATT GTGTT AT AG A TGAAGAAACG GTATTAAACA 32040 

CTGTGCTAAT GAT AG TG AAA GTGAAGACAA AAGAAAGGCT ATCTATTTTG TGGTTAGAAT 3 2100 

AAAGTTGCTC AG T ATT TAG A AGCTACCTAA ATACGTCAGC ATTTACACTC TTCCTAGTAA 3 316 0 

AAGCTGGCCG ATCTGAATAA TCCTCCTTTA AACAAACACA ATT TT TG ATA GGGTTAAGAT 3222 0 

TTTTTTAAGA ATGCGACTCC TGCAAAATAG CTGAACAGAC GATACACATT TAAA^tAAATA 3 228 0 

ACAACACAAG G ATCAAC C AG ACTTGGGAAA AAATCGAAAA CCACACAAGT CTTATGAAGA 32340 

ACTGAGTTCT TAAAATAGGA CGGAGAACGT AGCTATCGGA AGAGAAGGCA GTATTGGCAA 3 24 00 

GTTGATTGTT ACGTTGGTCA GCAGTAGCTG GCACTATCTT TTTGGCCATC TTTCGGGCAA 3 246 0 

TGTAACTACT ACAGCAAAAT GAGATATGAT CCATTAAACA ACATATTCGC AAATCAAAAA 32 520 

GTGTTTCAGT AATATAATGC TTCAGATTTA GAAGCAAATC AAATGATAGA ACTCCACTGC 32 580 

TGTAATAAGT CACCCCAAAG ATCACCGTAT CTGACAAAAT AACTACCACA GGGTTATGAC 3264 0 

TTCAGAATCA TACTTTCTTC TTGATATTTA CTTATGTATT TATTTTTTTT AATTTATTTC 32 700 

TCTTGAGACG CGTCTCGCTC TGTCGCCCAG GCTGGAGTGC GATGGTGTGA TCTCGGCTCA 3276 0 

CTGCAACCGC CACCTCCCTG GGTTCAAGCG ATTCTCCTGC CTCAGCCTCC CG AG TAG CTG 3 2 820 

GGACTACAGG TGCCCGCCAC CACGCCCAGC TAATCTTTAT ACTTTTAATA GACACGGGGT 3289 0 

TTCACC GTGT CGGCCCGGAT GGTCTCGATC TCTTGACCTC GTGACCCGCC CGCCTCGGCC 3 2940 

TCCCAAAGTG CTGGGATGAC AGGCGTGAGC CACTGAGCCC GGCCTTCTCT TG ACG TTT AA 33000 

ACTATGAAGT CAGTC C AG AG AAACGCAATA AATG TCAACG GTGAGGATGG TGTTGAGGCA 3 3 0GO 

GAAGTAGGAC CACACTTTTT CCTATCTTAT TCAGTTGATA ACAATATGAC CTAGGTAGTA 3312 0 

ATTTCCTATG TGCCTACTTA TACACGAGTA CAAAAG AG T A AAACAGAGAG ACTGCTAAAT 3 318 0 

TAAAGGGTAC GTGAAGTTCT T CAT AG TAAC TCCGTAAACT GGAACACTGT CAAAAAGCAG 3 3 240 

CAGCTAGTGA ATTGTTTCCA TGTATTTTTC TATTATCCAA TAAGTGAACT ATGCTATTCC 3 3 300 

TTTCCAGTCT CCCAAGCACT TCTTGTCCCC ATCACCACTT CGGTGCTCGA AG AAAAAG TA 3 3360 

AGCAAATCAA GGAACACAAG CTAAAGAAAC ACACACACAA ACCAAAGACA ACTACAGCGT 3 342 0 

CTG CAAAAG T TTGCTAGAAG ACTGAAACTG TTGAGTATAA GGATCTGGTA TTCTACGATC 3 3480 

ATG AG TTC AC TTCAGAGTTT GTTCAAGACA TACGTTTCGT AAGGAAA CAT CTTAG TTAGA 33 540 

AG TTATTC AG CAGTAGGTAC CATCCCTAAG TATTTTTCAC CAAATCCG TG ACAATAAAGA 33 600 

GCTATCTAAC CAGAAAAATT AG CG AG TACG GGCACCATCC ATAGGGCTTT GTCTTTACGC 33 660 

TTCATTAGCA CTTACCATGC CTTACAATGT CTAGGATTGA CCCTGATAGC ATTTCGAAAA 33720 

CAAGCTAATC CTTTGTCCAG TTCTT C AG TG AAG A CAACTC ACGCCCTAAT GCGCTATAGG 3 3 780 

C ATAAG CATC ATTTGGATCC ACTTCGAGAG TTCTCTGGAA GAATTGAATC GCAATATCGT 3 3 840 

GTTCCCGTTT GCAGACCGAA ACAGTTTCCC TGCAGCACAC CAGGCCTCTG GCTGGCGAAT 33 900 

TTTTATCCAT GTCTGTGAAG TCTTTGGACA GAACTGAAAG AGCAACCTCT TTCGGAGGAT 33 960 

GCCAAAGTGT TG TAG AGTAG ATCTCCATCC CTTCGACTCT GTAATTCTCA ATCCTCCTAA 3 4 020 

CCTCTGAGAA TTGTCTTTCA GCTTGCGTGG ACTCTGAAAG TTTACAATAG GCCNTTTCCG 3408 0 

ATTTGGCACA GTACCCAACC GGTATTGCAG TGGTGAGAAG CTAGATGGCT CAAGATGCTG 3414 0 

ATAGCTTCTT TGCCGTGGTA AG AAC AC AAA GCTAAATAAC CTTTCCCCCT TTC A CG AAG A 34 2 00 
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AGGCTCATCA 
ATTGCGGCTA 
TCACTTATGT 
GGGATTTTAG 
GTCACTAGTC 
TGGGGCTCAA 
GGACTGGAGT 
GGCCGATTCT 
ACGGTGTCTC 
T AATGG C AAA 
ACTTCGACCA 
CAGTGGGACA 
ATTCAAGGAG 
CTGGGGTGTT 
AAGTGTTGTG 
AAATG TTTGG 
CAGAGGAAAG 
TCTGTCTTGC 
TCAGGAACGA 
TGATCCCCTT 
TGCGGGGTAG 
CGGTAAOAAC 
CGTTCTGCGG 
GCCTGGACGG 
CACAGGCACC 
GCACCAGCCG 
CTGACTCTGG 
AGAACACGGA 
AAGGACTCTC 
GTGCGGACCG 
CTTGGCAGAT 
CGGATGCCCC 
CGCGCGGCCA 
AGAGTCTCTC 
GTGAGACCAG 
CTTTGGGAGG 
GTTGCAGTGA 
AGGCCCTGCC 
TCTTCTCAGG 
CCTTCGGACG 
CACCGCAACC 
GGGATTACAG 
TTCTCCATGT 
CCTCCCAAAG 
ATTTATTTTT 
T ACAT TT ATT 
TCTGCTGCCC 
GGGTTCACGC 
CCGTGCCCGG 
ATGGTCTCGA 
ACAGGCGTGA 
TGAAACCAGT 
CCGTGTTGCC 
GATGACAGGC 
CCCGACAGAC 
AAATTTGGGA 
CTATCACAGG 
TGTG AT AC AG 
TTAGCCCTGG 
CAGTCGGTCT 
CTGCGTCCCC 



AGCCTTCCGC 
TTTTCCCTTC 
TCGGTGGAGT 
GTGGAAACTT 
AAGAGTCGTG 
TACCTGAGGT 
TACCTTTCGG 
GGCAACAGGC 
ATACCAGTGC 
ATGCCAACAC 
GTTTTTGGTT 
GTATCAGGTG 
TACTTTGAAT 
TCCGTAAGAA 
GCGCAACACT 
TCAGGATCTG 
GATTTCAACG 
AATATACATG 
TAATATCATC 
CTGCAAGCTT 
TACAACTGTG 
AGGTCGCCAG 
GGGAAACCGC 
GTCCCTGCAG 
CCCCCCCCCC 
CCGTTACCGG 
AAAGCCCGGC 
TCCACTCCCA 
TTCCTTCTGA 
CTGACTCCCT 
TCTGGCCCTT 
GAGTGACTGT 
CCTGAAACCA 
GCCGACTCTC 
ATGTATTAAC 
CCGAGGCCGT 
GTGAGCCATA 
ACAGGCAGGC 
GTAGGAAGCA 
GAGTTTCACT 
TCCACCTCCC 
GGAGGAGCCA 
GGGTCAGGCT 
TGCTGGGGTG 
TTAATTATTT 
TATTTATTTA 
AGGCTGGAGT 
CATTCTCCTG 
CTAACTTTTT 
TCTCCTGACC 
GCCACCGGCC 
T AGTTTTTG T 
AAGGCTTGGA 
GCGAGCCTAC 
AGTTTCACGG 
CGTCAGCTTC 
ACCGTACACG 
AAATACACGG 
TGTCCGTGCC 
CTCGTCTCTG 
CCAGGAGCCC 



TGCTGCTTTT 
TGAAATGACG 
TATTGCTCCT 
CATTTTTAAT 
AATTTCTTCG 
GTTGCCCTTG 
CTCTTTCCCC 
TTTTCTGAAG 
AGTTTTGTCA 
TTGGGGTTAA 
TATGTTGAAC 
AAAGGACAGC 
TGGAAGATTC 
CGGTCTCGGG 
TGGACAGGCA 
GCTTTTCCCC 
AAGGCTCTTT 
TCCCGACGAT 
GTGGCTTTTC 
GCTGAGATCA 
TCCTTTCAAG 
TAAGAACAAG 
ATCTCGGTAG 
CACCGCCATC 
CATAGCGGCT 
GGGATGGGGG 
GCCTTGTGAT 
AGTTCAGTGG 
TTCGGTCTGC 
CTACCTTGGG 
TCTGGCCCTT 
GGCTCGCACC 
CAGGAGCTCG 
TCTTGACTTG 
TCAG GCCGGG 
AGGATCCCTC 
GTTGTGTCAC 
AGGCAGGCAG 
AAAAT^sAC AG 
CTTGGTGCCC 
GCGTTCAAGC 
CCACACCCAG 
GGTCTCGAAC 
ACAGGCGTGA 
TACTTTTTTT 
TTTATTTACT 
GCAGCGGCGT 
CCTCAGCCTC 
GTATTTT G AG 
CCGTGATCCG 
CCGGCCTATT 

CCGAGGGATC 
CGCGCCCGGA 
CAGAGCGTTT 
TGGCCTCACG 
TAAG G AG GAG 
ATTCACCCAA 
AG TG ATT CT T 
GACGGAAGTT 
TGGTCGATTA 



TGTAGATTAA 
GAAGAGTCCA 
TTATTAGTTT 
TTTCTCCTAA 
AGGNCGGTGC 
TCGGCGGACC 
TCTGCGAGAA 
GGGCTCCGGT 
ATAGGGTCCG 
TGGACTAACA 
CTGTTTAGAT 
TGAATCGATA 
TAAATTCCAT 
CTGTCTGTGA 
GTTG CTAAAG 
CCTATTTCAC 
TGGTCACATT 
GGAAGGGGAA 
TGCTTATGAA 
ACACAACATT 
AGTCTATATG 
GCTTCTTCTG 
GCATAGTGGT 
CTCGAGGCTC 
CCGGCCCGGC 
AGTC CGAG AC 
CCATTG C AAA 
GGGGATGTGA 
ACAGTGGGGC 
TTCCCTCGGC 
CAGTCGCTGT 
TCTCCGGAAA 
GGACACACGT 
AGTTCTTCGT 
TGCTGGTGGC 
GAGGAATCGC 
TGTGCTCCAG 
GCAGGCAGAA 
AAT AC AG C AC 
ACGCTGGAGT 
GATTCTCCTG 
CTG ATTTTG T 
TGGCGACCCC 
GCCATCGTGA 
TAGTTTTCCA 
TATTTATTTA 
GATCTCGGCT 
CCAAGTAGCT 
TAGAGATGGG 
TCCACCTCGG 
T AT CTATTTA 
TTTTTTTTTT 
CACCGGCCCT 
CCCCCCCTTT 
GGCTGGCGTG 
GACTCTGAGC 
AAAAATCGTA 
AACACAGAAA 
TTCGGTTTGG 
CCAGATGATC 
GTTGTGGGGA 



AAGCCTGAAT 
ATT TTGTC A C 
TACTTTTGGT 
TTCTCCTCGG 
ATTTGGGGGA 
AGAACTTTGT 
GACAGACGGT 
GGATGGCACG 
TCTCCGGGAC 
GCTGCTGGTC 
CATATGGAAG 
GAAGACACTG 
CCGTTTCATT 
CATAAACTAG 
CTCTCTAGAG 
ATCATGATTC 
CTGATCCTTT 
AGCGAGCTGA 
ACACTCCACC 
TCGCAAGCAG 
TTTTATAGGC 
AGTGTACTTC 
TTAGTGCTTG 
AGGCCCACTT 
CAGCCCCGGC 
AGAATGACTT 
CCGAGAGTCA 
GGGGTGTGGC 
CTAGGGCTGG 
CCCACCCTGG 
CAGAAACCCC 
CATTGGAAAT 
GCTTTCGGGA 
GGGTGCGTGG 
TCACGCCTGT 
CTAACCCTGG 
TCTGGGCGAA 
AGACAACAGC 
TTAATTAATT 
GCAGTGGCAC 
CCTCAGCCTC 
ATTGTTAGTA 
AGTGGATCTG 
CTGGCCGGCT 
TTTTAATCTA 
TTTTCGAGAC 
CACTGCAACG 
GGGACTACAG 
GTTTCACTGT 
CCTCCCAAAG 
TTAACTTTGA 
TTTTTTGAGA 
CGGCCTCCCA 
CCCCTTCCCC 
CTTAAACTCA 
CGAGGAGTCC 
ACGTTCAAAG 
CCAGTCTTTT 
ACCTTGACTG 
CGATGGGTGG 
TCGCCTTGGA 



CTGAGGCGCG 


34260 


TTCCAGGCTA 


34320 


TCTTCTGTTT 


34380 


TTGTGGAGCT 


34440 


GATGCCATAG 


34500 


GTTTTTGCAA 


34560 


GTTCCGGTTT 


34620 


TCAGTGACAG 


34660 


TTGGGGTTTC 


34740 


CTCCTAATAA 


34800 


TTCCTGTTCC 


34860 


GGGAGTCTGT 


34920 


CGACGGTGTC 


34980 


GACGAGGTCC 


35040 


AGGTGAATCA 


35100 


AAAGGGACAC 


35160 


GGTAAGCCGA 


35220 


ATCACCAAAC 


35280 


CGATAAGATT 


35340 


G C ATTTG CAT 


35400 


CTTTCCTGAG 


35460 


TGCATAAAGG 


35520 


CCATATAGCA 


35580 


TCTGCAGTGC 


3564 0 


TCATTTAAAG 


35700 


CTTTAT CCTG 


35760 


CCTCGTGTTT 


3582 0 


AGGTAGGACG 


35880 


AGCTCTCTCC 


3594 0 


AACGCCGGGC 


36000 


AT C TCATG CT 


36060 


CTCTCCTCTA 


36120 


GAGAATGCTG 


36180 


TTAAGACGTA 


36240 


AACCCCAACA 


36300 


GGAGGTTGAG 


36360 


AGACAGAATG 


36420 


TGTATTATGT 


36480 


TTTTTTTTTT 


36540 


CATCTCG GCT 


36600 


CTGAGTAGCT 


36660 


GAGACGGCAT 


36720 


CCCGCCCCGG 


367B0 


A CGTTT ATTT 


36840 


TTTATTTATT 


36900 


AG ACT CTCG C 


36960 


TCCGCCTCCC 


37020 


GCGCCCGCCA 


37080 


GGTAGCCAGG 


37140 


TGCTGGGATG 


37200 


GTCCAGGTTA 


37260 


CGAGGTTTCA 


37320 


AAAGTGCGGG 


37380 


CGCTTGTCTT 


37440 


TTCTAAATAG 


37500 


CCTGGT CTGT 


37560 


TCAGTCATTT 


37620 


AGAAATGGCC 


37680 


AGAGGATTCC 


37740 


GGGACTTAGG 


37800 


GGGCGCGGTG 


37860 
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ACCCACTGTG 
TTCATTCCGG 
CTCTGAAAAC 
GCAACTGTGT 
CTAGGAAATC 
AAACAGATAA 
ACCCATTACA 
AT ACAAT AG G 
ATACAATACA 
GATGCCGAGG 
AGAAATCCCG 
TCCCAGCTGC 
AGTGAGCCGA 
AAAAATAAAT 
ATAAATTAAA 
CCTGTCATCC 
AGGGCCAGTA 
GCTGTGCTGT 
GCTTGAACCT 
GGGCGACAGA 
AATTAAAAAG 
AGAACAACCC 
AGGAATTATG 
TCGAGACGGA 
CCCTGGCTGG 
CTTTAACCCG 
TTGTTGTTGT 
TTGCCTGGCC 
TTT TTCTTCT 
AGAGGGCAAT 
TCCTGCCTCA 
TTTGTACTTT 
ACCTCAGGTG 
CGCCCAGCCT 
TTCTTGCTTT 
TTG CTTGCTT 
TTTCTTTCTT 
CTTGCTTTCC 
GCTTGCTTGC 
TGCTTGCTTT 
TCTTTCTTTT 
TCTCGATTTC 
TGCTTTCTTG 
TTT CTTGCTT 
GTTTCTTTCT 
CGTGCTTTCT 
CTTTTCTTTC 
TTTCTTTCTT 
TTCACTCTTG 
CCTCCCGGGT 
AGGCACCCCC 
CCATGTTGCT 
TCGAAGTGCT 
TTTATTTCTT 
TTATATGCAA 
CGTATCGGTT 
AT AAAT AC AC 
AAAAGCGTCG 
TCTTCCTCTC 
TTCTTCCTCT 
TTCTCTTTCG 



CTGTGGGAGC 
GCTGACACGC 
GGAGGCCTCA 
CTTCTCCACC 
GCCACTTTGA 
ATAAATAAAA 
ATACAATAAG 
AT ACG AT AC A 
ATACAATACG 
TGGACGCATC 
TCTCAATTGA 
TAGGAAGGCT 
GATTGCGCCA 
ACATAAATAA 
AT AAAT AAAT 
CCTCACTTTG 
TGGTGAAACC 
ACTGTCTGTA 
GGGAGGCGGA 
GCGAGACTCC 
TGAGTTTCTG 
CACCGTGACA 
CGTGATTTCT 
GTCTCGGAGG 
GCCCGATTGT 
CGTGGACTCT 
TGGGGACTTT 
TTGCCTGGCC 
TCTTCTTCTT 
GGCGCGATCT 
GCCTCCTGAT 
TAGTAGAGAC 
GTCCGCCTGC 
CTCTCTCTCT 
CCCGTTTTCT 
GCTTGCTTTC 
TTGTTTCTTT 
TGTTTTCTTT 
TTTCGTGCTT 
CTTGCTTGCT 
GTTTCTTTCT 
TTTCTTTCTT 
CTTTCTTGTT 
TCTTG CTTG C 
TGCTTGCTTT 
TTCTTGCTTT 
ATCATCATCT 
TCTTTCTTTC 
TTTCCACGGC 
TCGAGCGCTT 
ACGCCTGGCT 
CAGGCTGGTC 
GGGATGACGG 
TCGTTTCCAC 
ACAACGACAA 
GTATGGAAAT 
ATCGCTCTAT 
TATTTATGTG 
CTTCGTGTTT 
CTTCCTTTCC 
TTCCCTGTGT 



CTCCATCCTT 
TCACTGGCAG 
CAGAGGAAGG 
GCCCCCGCCC 
CGACCGGGTC 
TAACACAAAA 
ATACGATACG 
ATACAATACA 
CCGGGCGCGG 
ACCTGAAGTC 
AAATACAAAA 
GAGGCAGGAG 
TCGCACTCCA 
ATACATACAT 
AAAATAAAAT 
GGAGGCCAAG 
CCGTCTCTAC 
ATCCCAGCTA 
GGTTGCAGTG 
GTCTCCAAAA 
GGGAAAAAGA 
TAC A CGTACG 
TTTTTTAACT 
CCCGCCCTCC 
TCTTCTCCTT 
TCCGCCTCGG 
CCTGATTCTC 
TTGCCTTTTC 
CTITTTTTTTG 
CGGCTCACCG 
TAGCTGGGAT 
GGTGTTTTTC 
CTTAGCCTCC 
CTCTCTCTCT 
TGCTTTCTTT 
GTGCTTTCTT 
CTTGCTTGCT 
CTTTCTTTCT 
TCTTGTTTTC 
TGCTTTCGTG 
TGCTTGCTTT 
TTGTTTCTTT 
'ITCTTTCTTT 
TTGCTTTCGT 
CTTGCTTCCT 
CTTTTCTTTC 
TTCTTTCTTT 
TTTCTTTCTT 
TAG AG TGC AA 
CTCCTGCCTC 
TGGCTGATGT 
TCCAACTCCC 
GCGTGACGAC 
GCGTTTACTT 
CGTGTATCTC 
AGACTTCTGT 
AAAGAAGGGA 
TGTAAATGAA 
TTCTTCCTTC 
TTCTTTCTCT 
TTCCTTCTTT 



CCCCCCACCC 
GCGTCGGGCA 
GAGCACCAGG 
CCACCTCCAA 
TGATTGACCT 
GTAACTAACT 
ATAGGATGCG 
ATACAATACA 
TGGCTCATGC 
GGGAGTTGGA 
CTAGCCGGGC 
AATCGCTTGA 
GTCTGAGCAA 
ACATACATAC 
AAATAAATGG 
GCCGGTGGAT 
TCACAATACA 
CTCGGGAGGC 
AGCCGAGATC 
AATGAAAATG 
AGAAAAGAAA 
CTTCTCGCCT 
TCATTTTATG 
CTGGTTGCCC 
GGTCAGGGGT 
GTTTGACAGA 
CCCAGATGTA 
TTTCTTTCTT 
AGACAGAGTT 
CACCCTCCGC 
TACAGGCATG 
CATGTTGGTC 
CAAAGTGCTG 
CTCGCTCGCT 
CTTTCTTTCG 
GCTTTCCTGT 
TTCTTGCTTG 
TTCTTTTCTT 
TCG ATTTCT T 
CTTCTTGCTT 
CTTGCTTGCT 
CCTGCTTGCT 
CTTTTCTTTC 
G CTTTCTTGT 
TGTTTTCTTG 
TTTCTTTTCT 
CCTTTCTTTC 
TCTTTCTGTT 
TGGCGCGATC 
CAGCCTCCCG 
TTGTGTTTTT 
GACCTCCTGT 
CGTGCCCGGC 
ATATGTATTA 
TGCATTGAAT 
ATGATAGATG 
TCGTCGATAA 
CCGAGCGTAC 
CTTTCTTCCT 
CTTTCTGTCC 
TTTCTTTCCT 



CCTCCCCAGG 
TCACCTAGCG 
CCGCCTGCGC 
GTTCCTCCCT 
TTGATCAGGC 
AAATAAAATA 
ATAGGATACG 
ATACAATACA 
CTGTCATCCC 
GACAAGCCCG 
GCGGTGG CAC 
ACCTGGGAAG 
CAAGAGCGAA 
ATACATACAT 
GCCCTGCGCG 
CAAGAGGCGG 
CAACATTAGC 
CGAGCTGAGG 
GCGCCACTGC 
AAAATGAAAC 
AAAGAAAAAA 
TTCGAGGCCT 
TTATTATCAT 
AGACAACCCC 
TTCCTTGTCT 
TGGCAGCTCC 
GTGAAAGCAG 
TCTTTCTTTA 
TCACTCTTGT 
CTCCCAGGTT 
GGCCACCGTG 
AGGCTGGTCT 
GGATGACAGG 
TGCTTGCTTG 
TTTCTTTCAT 
TTTCTTTCTT 
CTTGCTTGCT 
TCTTTCTTGC 
TCTTTCTTTT 
TCCTGTTTTC 
TGCTTTCGTG 
TTCTTGCTTG 
TTTCTTTCTT 
TTT CTTGCTT 
CTTTCTTGCT 
TTTTCTTT CT 
TTTCTTTCTT 
TCGTCCTTTT 
TTGGCTCACC 
ATTAGCGGGG 
AG T AGG C ACG 
GATGCGCCCA 
CTGTTGACTC 
ATGTAAACGT 
ACTCTTGCGT 
TAGGTGTCTG 
AGACGTTTAT 
GTAGTTATCT 
TTCTCTCCTT 
TTTTTTCCTT 
CTCTGTTTCT 



GGGATCCCAA 
GTCACTGTTA 
ACAGCCTGGG 
CCCTTGTTGC 
AAAAACGAAC 
AGTCAATACA 
ATAGGATACA 
ATACAATACA 
GTCACTTTGG 
ACCAACATGG 
ATGCCTATAA 
CGGAGGTTGC 
ACTCCGTCTC 
ACATACATAC 
GTGGCTCAAG 
TCAGACCAAC 
CGGGCGCTGT 
CAGGAGAATC 
AACCCAGCCT 
GCAACAAAAT 
A C AAC AAAAC 
CAAACACGTT 
GATTGATGTT 
GGGAGACAGA 
TTCTTCGTGT 
ACTTTAGGCC 
GTAGATTGCC 
TTACTTTCTC 
TGCCCAGGCT 
CAAGCGATTC 
CTGGCTGATG 
CCCACTCCCA 
CGTGCAACCG 
CTTTCGTGCT 
GCTTGCTTTC 
TCTTTCTTTC 
TTCGTGCTTT 
TTG CTTTCCT 
GTTTCTTTCC 
TTTCTTTCTT 
CTGTCT TG TT 
ATTGCTTTCG 
GCTTCCTTGT 
TCTTTCTTTT 
TGCTTGCTTT 
TTCTTGCTTT 
TCTATCTTTC 
GAGACAGAGT 
GCACCTTCCG 
AT TGACAGGG 
CCGTGTCTCT 
CCTCGGCCTC 
ATTTCGCTTT 
TTCTGTACGC 
ATGGTAAATA 
TGTTATACAA 
TTTACGTATG 
CTGTTTTCTT 
CTTTAGGTrT 
CGTGCTTTAT 
TTTTCCCTTC 



37920 
37980 
38040 
3B100 
38160 
3B220 
38280 
38340 
3B400 
3B460 
3B520 
3BS80 
38640 
38700 
38760 
38820 
38880 
38940 
39000 
39060 
39120 
39180 
39240 
39300 
39360 
39120 
39480 
39540 
39600 
39660 
39720 
39780 
39840 
39900 
39960 
4O020 
40080 
40140 
40200 
40260 
40320 
40380 
40440 
40500 
40560 
40620 
4O680 
40740 
40800 
40860 
40920 
40980 
41040 
41100 
41160 
41220 
41280 
4134 0 
41400 
41460 
4 1520 
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TTTCCTTCGT TTCTTTCCTC ATTCTTTCTC TCTTTTTCGT TGTTTCTTTC CTTCCCGTCT 415BO 

GTCTTTTAAA AAATTGGAGT GTTTCAGAAG TTTACTTTGT GTATCTACGT TTTCTAAATT 41640 

GTCTCTCTTT TCTCCATTTT CTTCCTCCCT CCCTCCCTCC CTCCCTGCTC CCTTCCCTCC 4 1700 

CTCCTTCCCT TTCGCCATCT GTCTCTTTTC CCCACTCCCC TCCCCCCGTC TGTCTCTGCG 4 1760 

TGGATTCCGG AAGAGCCTAC CGATTCTGCC TCTCCGTGTG TCTGCAGCGA CCCCGCGACC 41820 

GAGTCCTTGT GTGTTCTTTC TCCCTCCCTC CCTCCCTCCC TCCCTCCCTC CCTCCCTGCT 418 80 

TC CG AG AG G C AT C TCC AG AG ACCGCGCCGT GGGTTGTCTT CTG ACTCTG T CGCGGTCGAG 41940 

GCAGAGACGC GTTTTGGGCA CCGTTTGTGT GGG GTTGGGG CAGAGGGGCT GCGTTTTCGG 4 2 000 

CCTCGGGAAG AGCTTCTCGA CTCACGGTTT CGCTTTCGCG GTCCACGGGC CGCCCTGCCA 4 2 060 

GCCGGATCTG TCTCGCTGAC GTCCGCGGCG GTTGTCGGGC TCCATCTGGC GGCCGCTTTG 4 2 120 

AGATCGTGCT CTCGGCTTCC GGAGCTGCGG TGGCAGCTGC CGAGGGAGGG GACCGTCCCC 4 2 1BO 

GCTGTGAGCT AGGCAGAGCT CCGGAAAGCC CGCGGTCGTC AGCCCGGCTG GCCCGGTGGC 4 2 240 

GCCAGAGCTG TGGCCGGTCG CTTGTGAGTC ACAG CTCTGG CGTG CAGGTT TATGTGGGGG 42 300 

AG AGGCTGTC GCTGCGCTTC TGGGCCCGCG GCGGGCGTGG GGCTGCCCGG GCCGGTCGAC 4 2 360 

CAGCGCGCCG TAGCTCCCGA GGCCCGAGCC GCGACCCGGC GGACCCGCCG CGCGTGGCGG 4 24 20 

AGGCTGGGGA CGCCCTTCCC GGCCCGGTCG CGGTCCGCTC ATCCTGGCCG TCTGAGGCGG 4 2 480 

CGGCCGAATT CGTTTCCGAG ATCCCCGTGG GGAGCCGGGG ACCGTCCCGC CCCCGTCCCC 4 2 540 

CGGGTGCCGG GGAGCGGTCC CCGGGCCGGG CCGCGGTCCC TCTGCCGCGA TCCTTTCTGG 4 2 600 

CGAGTCCCCG TGGCCAG TCG GAGAGCGCTC CCTGAGCCGG TGCGGCCCGA GAGGTCGCGC 4 2 660 

TGGCCGGCCT TCGGTCCCTC GTGTGTCCCG GTCGTAGGAG GGGCCGGCCG AAAATGCTTC 4 2 720 

CGGCTCCCGC TCTGGAGACA CGGGCCGGCC CCTGCGTGTG GCCAGGGCGG CCGGGAGGGC 4 2 7G0 

TCCCCGGCCC GGCGCTGTCC CCGCGTGTGT CCTTGGGTTG ACCAGAGGGA CCCCGGGCGC 4 2 840 

TCCGTGTGTG GCTGCGATGG rGGCGTTTTT GGGGACAGGT GTCCGTGTCC GTGTCGCGCG 4 2 900 

TCGCCTGGGC CGGCGGCGTG GTCGGTGACG CGACCTCCCG GCCCCGGGGG AGGTATATCT 4 2 960 

TTCGCTCCGA GTCGGCAATT TTGGGCCGCC GGGTTATAT 4 2 999 



ia n m ^ : is 



K n <D £ : 17 5 



i2 n cd m : mm 



ft* <Z> ft : - * « 



S2 J"J S & : Genomic D N A 



7 > ?~ > X : No 
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CTCCGGCGCG GCCCCCGTGT TCGCCG1TCC CGTGGCGCGG ACAATGCGGT TGTGCGCGTCCA 60 
CGTGTGCGTG TCCGTGCAGT GCCGTTGTGG AGTGCCTCGC TCTCCTCCTC CTCCCCGGCA 120 



12 n » ^ : 19 



K flj <D fi S : 7 5 5 



IK n (om : f£ & 



^n? - : OS « « 



SB m CD m m : Genomic D N A 



A -f * t r ^ A JV : N o 



7* > ^ -te > X : No 



7 7 ^ ^ > M : 



B2 5U : 

GGTCTGGTGG GAATTGTTGA CCTCGCTCTC GGGTGCGGCC TTTGGGGAAC GGOGGGGTCG 

GTCGTGCCCG GCGCCGGACG TGTGTCGGGG CCCACTTCCC GCTCGAGGGT GGCGGTGGCG 

GCGGCGTTGG TAGTCTCCCG TGTTGCGTCT TCCCGGGCTC TTGGGGGGGG TGCCGTCGTT 

TTCGGGGCCG GCGTTGCTTG GCTTACG C AG GCTTGGTTTG GGACTGCCTC AGGAGTCGTG 

GGCGGTGTGA TTCCCGCCGG TTTTGCC TCG CGTCTGCCTG CTTTGCCTCG GGTTTGCTTG 

GTTCGTGTCT CGGGAGCGGT GGTTTTTTTT TTTTTCGGGT CCCGOGGAGA GGGGTTTTTC 

CGGGGGACGT TCCCGTCGCC CCCTGCCGCC GGTGGGTTTT CGTTTCGGGC TGTGTTCGTT 

TCCCCTTCCC CGTTTCGCCG TCGG TTCTCC CCGGTCGGTC GGCCCTCTCC CCGGTCGGTC 

GCCCGGCCGT GCTGCCGGAC CCCCCCTTCT GGGGGGGATG CCCGGGCACG CACGCGTCCG 

GGCGGCCACT GTGGTCCGGG AGCTGCTCGG CAGGCGGGTG AG CC AG TT GG AGGGGCGTCA 

TGCCCCCGCG GGCTCCCGTG GCCGACGCGG CGTGTTCTTT GGGGGGGCCT GTGCGTGCGG 

GAAGGCTGCG CACGTTGTCG GTCCTTGCGA GGGAAAGAGG CTTTTTTTTT TTAGGGGGTC 

GTCCTTCGTC GTCCCGTCGG CGGTGGATCC GGCCT 



60 
120 
180 
240 
300 
360 
420 
400 
540 
COO 
660 
720 
755 



GCGTTCCCAC GGTTGGGGAC CACCGGTGAC CTCGCCCTCT TCGGGCCTGG ATCCG 



175 
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gd ?'J S ^ : 2 0 



ffi M O I ? : 4 6 3 



S2 flj CD gH : & Wt 



« © jR : - * « 



h * d y - : M M #c 



HE <Z> IIJK : Genomic DNA 



;W # -te -< ;v : No 



T > ^* -fe: > X : No 



7 v ^ ^ > h 3S : 



B2 5U : 



GGCCGAGGTG CGTCTGCGGG TTGGGGCTCG TCCGGCCCCG TCGTCCTCCG GGAAGGCGTT 6 0 

TAGCGGGTAC CGTCGCCGCG CCGAGGTGGG CGCACGTCGG TGAGATAACC CCGAGCGTGT 12 0 

TTCTGGTTGT TGGCGGCGGG GGCTCCGGTC GATGTCTTCC CCTCCCCCTC TCCCCGAGGC 180 

CAGGTCAGCC TCCGCCTGTG GGCTTCGTCG GCCGTCTCCC CCCCCCTCAC GTCCCTCGCG 24 0 

AG CG AG CC C G TCCGTTCGAC CTTCCTTCCG CCTTCCCCCC ATCTTTCCGC GCTCCGTTGG 200 

CCCCGGGGTT TTCACGGCGC CCCCCACGCT CCTCCGCCTC TCCGCCCG'^G GTTTGGACGC 360 

CTGGTTCCGG TCTCCCCGCC AAACCCCGGT TGGGTTGGTC TCCGGCCCCG GCTTGCTCTT 420 

CGGGTCTCCC AACCCCCGGC CGGAAGGGTT CGGGGGTTCC GGG 463 



2 1 



ib n co n £ 



3 7 8 



§2 541 <D m : 
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ffi <D S( : - * ffi 

h * D y - : lift 

ffi! ?U <z> Hi Jg : Genomic DNA 

Tt^-b-^ -< : No 

T > -fe > X : No 

•7 ^ ir * > h ffl : 
fi« : 

ia*j ; 

GGATTCTTCA GGATTGAAAC CCAAACCGGT TCAGTTTCCT TTCCGGCTCC GGCCGGGGGG 6 0 

GGCGGCCCCG GGCGGTTTGG TGAGTTAGAT AACCTCGGGC CGATCGCACG CCCCCCGTGG 120 

CGGCGACX3AC CCATTCQAAC GTCTGCCCTA TCAACTTTCG ATGGTAGTCG ATGTGCCTAC 180 

CATGGTGACC ACGGGTGACG GGGAATCAGG GTTCGATTCC GGAGAGGGAG CCTGAGAAAC 24 0 



GGCTACCACA TCCAAGGAAG G C AG C AG G CG CGCAAATTAC CCACTCCCGA CCCGGGGAGG 3 00 

TAGTGACGAA AAATAACAAT ACAGGACTCT TTCOAGGCCC TGTAATTGGA ATGAGTCGAC 360 
TTTAAATCCT TTAAGCAG 378 



is n 9 ^ : 2 2 
S3 n CD S ? : 3 7 8 
12 #J O S! : 4* ft 
m <D R : - * « 
h^Uy - : B ft ft 

BB £0 a SS : Genomic DNA 
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-f ft -b 7^ 4 il >V : No 
T > ^ «fe > * : No 
7 v ^" * > b 2! : 
fil : 
BBM : 



GATCCATTGG AGGGCAAGTC TGGTGCCAGC AGCCGCGGTA ATTCCAGCTC CAATAGCGTA 60 

TATTAAAGTT GCTGCAGTTA AAAAGCTCGT AGTTGGATCT TGGG AG CGG G CGGGCGGTCC 12 0 

GCCGCGAGGC GAGTCACCGC CCGTCCCCGC CCCTTGCCTC TCGGCGCCCC CTCGATGCTC 180 

TTAGCTGAGT TGTCCCGCGG GGCCCGAAGC GTTTACTTTG AAAAAATTAG AGTTGTTTCA 24 0 

AAGCAGGCCC GAGCCGCCTG GAT AC C G C C A GCTAGGAAAT AATGG AATAG GACCGCGGTT 3 00 

CCTATTTTGT TTGGTTTTCG GAACTGAGCC CATGATTAAG GGAAACGGCC GGGGG CATTC 3 SO 

CCTTATTGCG CCCCCCTA 378 



id 5U * ^ : 2 3 

S3 9iJ CD fi $ : 7 1 9 

S3 5U CD *K : tt R 
fSCD$S( : -#fg 

h * n 5? - : OS SI « 

IE 5U CD SI : Genomic D N A 

r > -ir > X : No 

7 7 A > h ffl : 
€ ® : 
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BBSaj : 



GGATCTTTCC 
TCCCCTCTCC 
GGGGGACCGC 
GCCGCGACCG 
GGCGCGTCTC 
TTTCGCGGAA 
CCCCGTCCGC 
GGTTTCTCTC 
GGACTGTCCT 
TCACGCCGCC 
GACCCGTCTT 
AAAGCCGCCG 



CGCTCCCCGT 
GGAGGGGGGG 
CCCCGGCCGG 
GCTACGAGAC 
AGGGCGCGCC 
TCCCGGGGCC 
CTCCCGGGCG 
TCTCCCGGTC 
CAGTGCGCCC 
CCCGACGAAG 
GAAACACGGA 
TGGCGCAATG 



TCCTCCCGGC 
GAGGTGGGGG 
CAAAAGGCCG 
GGCTGGGAAG 
GAACCACCTC 
GAGGGGAAGC 
GGCGTGGGGG 
TCGG CCGGTT 
CGGGCGTCGT 
CCGAGCGCAC 
CCAAGGAGTC 
AAGGTGAAGG 



CCCTCCACCC 
CGCGTGGGCG 
CCGCCGGGCG 
GCCCGACGGG 
ACCCCGAGTG 
CCGATACCCG 
TGGGGGCCGG 
TGGGGGGGGG 
CGCGCCGTCG 
GGGGTCGGCG 
TAACGCGTGC 
GCCCCGTCCG 



GCGCGTCTCC 
GGGTCGGGGG 
CACTTCAACC 
GAATGTGGCT 
TTACAGCCCT 
TCGCCGCGCT 
GCCGCCCCTC 
AG CCCGGTTG 
GGCCCGGGGG 
GCGATGTCGG 
GCGAGTCAGG 
GGGGCCCGAG 



CCCCTTCTTT 
TGGGGTCGGC 
GTAGCGGTGC 
CGGGGGGGGC 
CCGGCCGCGC 
TTTCCCCTCC 
CCACGCCCGT 
GGGGCGGGGC 
GTTCTCTCGG 
CTACCCACCC 
GGCTCGCACG 
GTGGGATCC 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
719 



8B M « ^ : 2 4 

IB m CO M £ : 6 8 5 

12 mom : t* & 

m co & : - * m 
h^Dy- ; m m « 

IE £U <Z> ffl JS : Genomic DNA 

;n -f # 4r 7- 4 ft )V : N o 

T > ^ > X : No 

•7 ^ <y ^ > > M : 
S : 

13 m : 
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CGAGGCCTCT CCAGTCCGCC GACGGCGCAC CACCGGCCCG TCTCGCCCGC CGCGTCGGGG 6 0 

AGGTGGAGCA CG AG CG T AC G CGTTAGGACC CGAAAGATGG TGAACTATGC CTGGGCAGGG 120 

CGAAGCCAGA GGAAACTCTG GTGGAGGTCC GTAGCGGTCC TGACGTGCAA ATCGGTCGTC 180 

CGACCTGGGT ATAGGGGCGA AAGACTAATC GAACCATCTA GTAGCTGGTT CCCTCCGAAG 24 0 

TTTCCCTCAG GATAGCTGGC GCTCTCGCAA CCTTCGGAAG CAGTTTTATC CGGGTAAAGG 3 00 

CGGAATGGAT TAGGAGGTCT TGGGGCCGGA AACGATCTCA AACTATTTCT CAAACTTTAA 3 60 

ATGGGTAAGG AAGCCCGGCT CGCTGGCGTG GAGCCGGGCG TGGAATGCGA GTGCCTAGTG 4 20 

GGCCACTTTT GGTAAGCAGA ACTGGCGCTG CGGGATGAAC CGAACGCCGG GTTAAGGCGC 4 80 

CCGATGCCGA CGCTCATCAG AC C CC AG AAA AGGTGTTGGT TGATATAGAC AGCAGGACGG 54 0 

TGGCCATGGA AGTCGGAATC CGCTAAGGAG TGTGTAACAA CTCACCTGCC GAATCAACTA 6 00 

GCCCTGAAAA TGGATGGCGC TGGAGCGTCG GGCCCATACC CGGCCGTCGC CGGCAGTCGG 660 

AACGGGACGG GACGGGAGCG GCCGC 685 



K m # ^ : 2 5 
se n V> ft £ : 3 3 

K n <d m : &m 

mcotSL : — * fH 

h 7$ d it - : mmw 

S3 (£> f I £8 : Genomic DNA 

/\ >T # -fe ^ -< ;V : No 

7> > -tr > X : No 

7 ? ¥ * > b m : 

mm : 
mm : 

GAGGAATTCC CCTATCCCTA ATCCAGATTG GTG 33 
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§3 * ^ : 2 6 
63 ?J ffl 5 ? : 3 5 
12 ?U © S : ft It 
IS CD ft : - * ft 
h # D s? - : & ft w 

BB ?U CD & : Genomic D N A 

/W -tr :r -T ;u : No 

T > ^ t > * : No 

7 =7 V * > Y M : 

iS £i : 

BB3«J : 

AAACTGCAGG CCGAGCCACC TCTCTTCTGT GTTTG 

12 # % : 2 7 
B3 8] © £ $ : 3 3 

13 5U CD SH : {ft 

m cd & : - * as 

h * U y - : g|)« 

ffi V'iJ co f iff DM : Genomic D N A 
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/W^-feT 1 ^*;!/ : No 
T 7 > -ir > ^ : No 

-? =7 y * > h m : 

>a «R : 
ffiJU : 

AGGAATTC AC AGAAGAGAGG TGGCTCGGCC TGC 

S»#f : 2 8 

K 5U <Z> fi S : 3 4 
SB *U CD §y : 

m&WL : - *« 

h * d - ; mmvt 

&m (D mm : Genomic DNA 
^ { ^ t r ^ iV : N o 
r>^-fe>X : No 
7 -7 ^ ^ > h S : 

mn : 

AGCCTGCAGG AAGTCATACC TGGGG AGGTG GCCC 
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IE n 9 -9 : 2 9 
k n <D m. ? : 8 0 
S2 *J ©I : »tt 

m (d m : * si 
h ^ d y — ; mavt 

(DMM : Genomic DNA 

T > T ± > X : No 
7 ? V A > h SH : 

iB : 
E5»J : 

AAACTGCAGG TTAATTAACC CTAACCCTAA CCCTAACCCT AACCCTAACC CTAACCCTAA 60 
CCCTAACCCT AACCCGGGAT 80 



13 7'J 9 4 f : 3 0 

12 M <Z) S £ : 1 9 
SB ?U CO S : ffi 

W © » : - * » 

b * d ^ - : mmw 
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Si yj <Ott 3i : Genomic D N A 

T > -fe > ^ : No 
7 7 ^* ^ > h S : 
@ : 
12 *'J : 

TTGGGCCCTA GGCTTAAGG 

SB 3*1 * ^ : 3 1 
S3 n (DSS : 2 5 

be yy © as : tt 
» © » : - * m 

h ^ u y - : ft ffl « 

BB <Z> ffi » : Genomic DNA 

;W7ft-fe^-f#;]/:No 

7" > ^ -fe > X : No 

y J if * > b m : 

iS U : 

12 ?'J : 
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GCCAGGGTTT TCCCAGTCAC GACGT 

m m S ^ : 3 2 
U yij fflfi* : 2 6 

ib yy © ga : mm 

» ffl « : - * « 

h * n ^ - : m m tt 

1H ?U CO tt 3S : Genomic DNA 
^ < ^ -t r -f * ;V : N o 

T>^-fe>^ : No 
77^^ > M : 
S « : 
IB 5U : 

GCTGCAAGGC GATTAAGTTG GGTAAC 

SB S ? : 3 3 
E ?U © g £ : 2 6 
§2 © S : @ m 

m co m : - * is 
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S£ n <D m -3H : Genomic D N A 

# r ^ ^ : N o 
T > 5^ > X : No 
7 V * > h 3! : 
j£ ffi : 
SB ?U : 

TATGTTGTGT GGAATTGTGA GCGGAT 26 

Ifl n # : 3 4 

82 *U CD ft * : 2 1 

S3 5U <D 38 : tt K 

£ 3 CD ft : - * » 

h -K n y - : jfi ffi tt 

BB #1 © ffi j& : Genomic D N A 
>>W Ttf -te r- # ;V : No 

7" > ^- -b > ^ : No 

7 ^ y ^ > h S : 

eas : 

GGGTTT AA AC AGATCTCTGC A 21 
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£2 



T07DNA lifimDNA 




■^"r^-fKDNA 




/ t^Mb (EC3/7 




-p^7/mCPE 1.51 

tt-rv-f hDNA 

"*f3tett"DNA 

20- 30Mb 

n eo -5-^fe^(EC3/7-C5;EC3X7-C6 



FIG. 1 
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[i2] 



(ACM8 fc<fctfAgtWESneo) 



(EC3/7 »g|gft«ll&*) 



"^3fe14"DNA 




10- 15Mb 





Ells** 



g (EC3/7 ffflflS^) 

■ 



+>-^*1>DNA 
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i ii— ii :s ^^^ag*i^».jBB 



a4 ft*> clZ al 

(TF1Q04G-19C5 JfflflS^) 





P>7 
hr^fhDNA 



20-30M5 
Anso-^-^feffc 
(EC3/7C5 &WC3/7C6 $SBS&) 



fP^7 



y M ^*"DNA 
( A,CM8 

AgtWESneo) 



neo-E]ia(*: 




f o d c b 

A n«!Q-Sfefe(*< 1 50-200Mb) 
(KE1-2/4 yN^'JvKWBa^) 



-4 



-> 1,000Mb 



1 



~Ki288MBSBtf> <S> ^5C£;it£S I sg&i gfftti i^S- -fls; 



alNjail elQa9 o& g7 a& ao oo a2 el 

(19C5xHa47 / W:?'J>yK«3BS&) 



"*t*3fc1£"DNA 
(HIVriv-HYG, £ -gal, A ) 

aS aB e7 flfi a5 b4 a3 &2 &1 

3?5£&y;tf&fe{*~ 250- 400Mb (HID3 /M^Ms/Kffflfl&SU 



n nBa^"^^" 

u DNA 



FIG. 2 
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j .mSAT;:. : 
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[13 4] 



v^^LMTK 



EC3/7 

( neo-M)B t* * * *- & stat^sa** ) 

I CHO K2 oaifii:a>Bk^i3J:t; ! 
f G418 £ HATtCj:&jg}K 

EC3/7C5 



KE1-2/4 



PH132 (IftHlV U * *5 * I* 

TF1004G-19C5 



19C5xHo4, 



10C5xHa3 



-^Pi*p-i> 19C5xHa47 (-^^&fe^£3f T & ) 



H1D3 

Hela*0]lSi:©Hj!^ 
H4 18, h^av-f 

H1xHe41 



# D--V£\ G4 1 8, 



G3D5 
I 



G3D6 

|tJ/7 d — ^ J; U ; 

O 4 1 Sjfc^LFfc '>"D 
T-f *> > B ifr-ft' l ; ~C <Z>JH« 
GHB42 GB43 



I 1 



noo- ^ — * #1 & v r > X 

8 ftfi;LfcT-<OJVI'tf» 



I (.j 4 1 * 



t h 



C D 4 *i J; 1/ noo r 



FIG. 4 
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l^tUB] 1 9 9 7^6^ 2 3 0 (1 9 9 7. 6. 2 3) 
mfiBl oifctta»©DNA77^^ V KSrVy ADNAIdSiiiA/fc'JNBlia^ 

o 

5 . mm<D&&w<Dmtom#mn&i&'Biz dna &^a-^ zzt&ttmt-tzm 
1 * fcji 2 tdSE®o^ss 0 

6. M«IMt-$)6: *£#«i:-r5Sl3fcJai KtEfiE 



7. Jg iHr?^ hAXffefef^^l^(||^5®B^^tPwi^1#mtt-SH3R3® 
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i i . mmK Mm, &&m. m&m. mmm. m^m^tznmmm<Dmmx^ 



15. ^2 5 0-^4 O OMba^fifcs::££1#f8£-*-£385ftJgi 3K:gBttoiJ- 

16. ^150-^2 0 0Mb«a: WHS t-T 589^1 3 tcBEtt^lJ- 

1 7. *$9 0-H$l 2 0Mb*»b/£3r£&#»£^5S&5fc^l SKIEttOiJ-T 1 

18. 5 -me OMb^^^a^^Wirt^Ml 3 icmkco^y- y 
4 FAlMflSo 

1 9. m^mifrbl l <ov^i*tt^— 3S(rts^o^(ci«l:oTSt5S$<x5AXft 

2 1. «?LS»lia'Cfc5^ t«r1#»i:i-5li9*3S i 9* fell 2 0 KiEfi^flaJIk, 
2 2. tr7>fhAlMWS^M«:-Cfc?), ^te^K, 

mi 5~^6 OMbcoff7^ h AlMM^MllS^fHl^tS^i 



23. t77^hAlM^M^Mt'fo^ *f£*S. 
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2 6. Si;:, ^ 1 5-^6 0Mb^^tf7-f h AX&&&£^A^^ £J&fl 

2 7. ft?kil2 2^f>2 5<D\,^-rtifr— JS Id iE« J; o"CKig$ ttfc AX 

2 8. AIMW^JI 0-^6 OMb^b^tr^ h AXSfc£,#T*&5 r 
££#18£1-S!fl#3Kl 9^2 1 &U<2 5frb 2 7<m^ft*>— ^tdfE*<Z)*|fl 

2 9. ^1 0-^6 0Mb^6^5;tMir«ft^l 



30. 8flj&a>e>iM? t ?>r hAi^«c**Bti-5S»^Hi-^tpr t^^ati- 

3 1 . mmtK 

U 

A-rs&i^ 
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a-ts^r*, 

BilfS 1 O^f: ri^^fcCO DNA77^ > ^ ADNAIC&&A/OfflJ§£ 



3 8. DNA£&Ji&OSfefe#<^^ 
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3 9. 

4 0. m^m^ — ^ — ^^DN Ay "7?* > h£JNBJ!&iC«A-r5©B£. 



T £ Witt $ * 5 Jt£BI £ a> 5 A co§^;£f &- 0 

4 2. ^ 5 0 4 0 0 M b C0lg^Mf±O5fe^^t LT^ 5M?T 

4 3. *ieii&rt<0&fe#<z)^^ 

4 4. tSi pfi r D N A ^ bfilc 6 r t i 1 4 3 KS!B*<0;fr 
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5 0. ^rT 3 ?^ FAlW^iS^l^^^- KtWno^DNAtfo 
5 2. £r[H I V y #1? g a g y tKIF ^ <9 , MflBOTJiftg^J&S P 5 

5 4. %il:J:orSto»^l^t^MW 



55. (t y^<d) V7>*i?~^vtmmfrikm, &&m. m&m, mmm 

56. tf7>f HAXSfefeflcdS, JM^^, ^ty7^(a§ifMh7>'^ 
or^A^tt^r ££4^&£^6fM^4 7*»<b 5 5 cov ^n^-^lcfa^co^r 

5 7. ^*^4 7d*b 5 6<75l^i*tL*»— 3S(Cffi*ro^jfetCj:oT^±$tt6 ( t 

5 8. ft^ SAfB, li^ffegl, i^^, tti4*S*)tttiffift*T&Srt€r^!»t 
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l:»AL, (loSfcliSftO) x&e^ffifefc:*- KtSDNA^tf 5 



6 2 . -^ix-^-Lgf^-*!- 96040926, 96040927, 9604092 
9RU9 6 0 4 0 9 2 8 X'E C A C C (C^fE^^xAc T F 1004G19C5, 1 
9 C 5 x H a 4 , H1D3 ^T/G 3 D 5 ©V^tl/^<7?l^3£^KSr*"-r 5*BfiS^o 
6 3. fa 5 0-4 0 OMb^fcricS^ #Sfe£ffc£1^ir*fflJI&^„ 
6 4. ^ 2 5 0~fa4 0 0 M b ^P)ricS r t SrWISi 1 6 3 
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6 s. mmmmm(DUNA^ts^-Ty^ hxaM^^-yy hM&ic>gA 

6 9. Dy/^, #&*bji&, -^hy&i 

7 0. * ^Jfefefltt* EC3/7C5 W&^tC^-T 5 5 ^ t Z¥f 
71. ftfeWSKEl 2/ / 4^^tC^-TS A neoMt'^:^ 

74. mm&mtefrbM$i&tiz>zb&%fmk-rz>ffi#:i%7 2^mmcojjm 0 



76. SE^iJl 3, 1 4*fcttl 5"C^$ixSiia^JSr*r-*-SDNA^P>fiK-5i|i||lD 
NA 0 
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N A e 

NA77^ y K 

7 9. gam 8 frh 2 4<m^h,d i -C^$ft5*^ w*-?- Kge?'J£^6 n £ £ 

8 0. IB^Jl 8^b2 4C0^T^^X 1 ^^n6^^ l^s*"^ Kgfi?iJ£*p*-£r 



8 2. ^^on^5Bg^W#»3^— ^fc(i1fi»W^^ODi/^®^d^fiK 

^m<t-r6tf5*Ji8 2(cte^co^ 0 



KfWHfifs^HSA, ho^u-vgy. 1»JKHNrrJg, Sfcfi, tE^DNA 
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^AicioT-tf-^-r uiiM§riAt^.: t^mwct-r^m^ms 9<ct2 
mffi&fcmmmi 2frb \ 8^79^8 i (D^^ti^—m^mmcn^'ry^ 



94. i^-rv^ hAX^^ib^/l^^if^-r^^t, 

^^M^^/jE6i?liAlW [ I SMAC) <D i n v i t r o 

9 5. ^tc. mn&&W&%&Z b*$fWLh-tZ>m$&%.9 3(^tB^coBi?LMAX 

9 6. ^tfU'T'y <5r — *Sr D N A^6^5 d t *mWi t ~fZ>m 9 3**1 
fi!05 fCHS^^oi?L^AX^^^ 0 

9 7. KiJUttaSfc MWiJ^fr-CfeSr ir*«r«t-f-sm^3S9 3, 9 5£fcf39 6 
Kfa^PSfUEAXSkfeflc. 

9 8. i&J^frd5^^^(C*3lei-5rt^»t"r5)^3ft^9 3. 9 5, 9 6 

9 9. t&lSWfcj&sa — d y trr > • =i > • • T~-?/u • -fc/l/ - 

(ECACC) (dSf€#-^9 6 0 4 0 9 2 9-C*f£$ttfc)NBJ!a^<?>lRl3^^ 
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• 



tzt± 9 8 iCiB*0DP«^AXSfefef* o 



1 00. m±¥ot>^/^>s «t#. im hyj-rv, ^e-t-, sua* 

101. m^mtm^^Bmmby^^^^y^^mw^^^^s (cftr) 

1 0 2. IMMSfc ht-fea: ir^r**tS^i-SsS*3S6 1 lwSE*fcff>#fe 

103. «M^ti/j:pfiftSAX^feflE^»3a-rsfc«)ic, Wtfp^r^ 

t 5 in v i t r o^fiJc$Kfc«fL«AIftfti* Cl 

SMAC) CO^i^^Tfc 

104. iEIC, ifflSL^AXSfefeWcf id r DN A^trr <t 1 
0 3 {ZtZM<Djjm o 

10 5. ^o^T^id^J2 9^tt»(DRm&$tf^t^^tSii-6ffS^l 0 3 
10 6. TD^T^lkB^lMbtfo*), *?£L<fcMQ 



6 9 8cD^T^t^-iI{Cie^cont?L^AX^fe^o 

10 8. foyr^jl k B^j^l Mbt'fc!), L< ti.ffi 1 k #J 5 0 0 

k B-c^ar t *w®Lk-tz>m$tm i o 7 ^mm^m^imxx.^^ 

109. s^-siag-^ i o4fe(iiaskcoDNA7 7^7< > h&mm 
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110. mm°imn^r DNA^h&zt &ftmt-t&itm 



^109 (CfB*c<Z>;£&, 

111. Kfc, AlM^Mt^m^Stf: ££^«<!:-r$ifl#JSi o 9 
*fctti l o i^ta^(0^rte e 

112. i o 9^ib i i i ^^-rri^-m^mm^micx^xm^L^tb 
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